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VIEWS, NEWS AND INTERVIEWS. 


The greatest corporation on earth 
is the London & Northwestern Rail- 
way Company, of England, says Cur- 
rent Literature. It has a capital of 
595,000,000 and a revenue of $6,500 
an hour; has 2,300 engines and em- 
ploys 60,000 men. Everything is 
made by the company—bridges, en- 
gines, rails, carriages, wagons and 
an innumerable lot of other things ; 
even the coal scuttles and wooden 
limbs for the injured of its staff. 
Repairs to the permanent way cost 
$130,000 a month. 





Thecalcium carbide plant, at Spray, 
Rockingham County, N. C., was de- 
stroyed by fire on March 29. 





A New York daily paper recently 
printed a story about a young man 
who was an applicant for a place in 
a Montague street railroad magnate’s 
office in Brooklyn, where his princi- 
pal duty would be to ward off by 
evasive answers the hordes who daily 
haunt the place. 

‘‘Where have you been employed ?” 
queried the magnate. 

‘Here and there,” responded the 
applicant, airily. 

*‘Humph! Doing what ?” 

‘“‘Oh! this and that,” was the 
guarded reply. 

** You'll do,” said the magnate, ad- 
miringly, and the youth now occupies 
a desk near the door of the outer 
office, and dispenses his peculiarly 
definite answers with great liberality 
to all comers. 





The Niagara Power and Develop- 
ment Company, at a meeting of busi- 
ness men held in Buffaloon March 28, 
announced that within the next 30 
days it would let contracts for the 
construction of a big power canal 
from the upper Niagara River, at 
La Salle, to the lower river, at Lewis- 
ton, to cost about $4,000,000. 





An Atchison woman is writing a 
love story in which the cathode ray 
plays a prominent part, says the 
Atchison, Kas., Daily Globe. The 
heroine turns the cathode ray on a 


young man’s pocketbook, and finds 
it full, and his heart empty. She at 
once makes advances, and the young 
man followsher lead. He takes trick 
after trick by his skillful plays in the 
game, and is about to ask for her 
hand, when a friend suggests that the 
girl has another lover on the string. 
He turns the cathode ray on her heart, 
and finds that he occupies a very 


The will of Benjamin Franklin 
was allowed in the Suffolk County 
Probate Court, at Boston, on March 
26, by Judge Grant, on petition of 
Mayor Quincy, as a foreign will, hav- 
ing been probated about a century 
ago in the Orphans’ Court in Phila- 
delphia. The probate of the will here 
is deemed necessary in view of a legul 
disposition of the “‘ Franklin Fund.” 





SoME OF THE TyPEs oF INCANDESCENT LAMPs MADE BY THE NEW York ELECTRIC 
Company, YOUNGSTOWN, OHIO. 


small place in it. Discouraged, he 
commits suicide, and the girl, who 
has learned to love him for himself 
too late, spends the rest of her life in 
taking solitary rambles to the cem- 
etery, where she daily turns the 
cathode ray on his grave, in order to 
gaze again and again upon his features, 
and see how he is getting on. It is 
expected that the story will make a 
great hit. 


which was created by the will of 
Franklin, and now amounts to sey- 
eral hundred thousand dollars. 





J. M. Braley, the designer of the 
A. B. & C. electric railway bridge, 
which recently collapeed at Bedford, 
Ohio, has been discharged by Justice 
Hitchins. The defense submitted 
no testimony, but asked that Mr. 
Braley be discharged on the ground 
that the State had not made out a 
case. 
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A New Line of Incandescent 
Lamps. 

With the view of establishing acom- 
pany for the making of the highest 
grade of incandescent lamps, the New 
York Electric Company, at Younge- 
town, Ohio, was organized, under the 
laws of Ohio, on March 18, from the 
old New York State Klectric Com- 
pany, by several well known men of 
that city. 

The active men of the corporation 
are John C. Wick, president ; 
T. B. R. Fitch, general manager, 
and William F. Bonnell, secretary 
and treasurer. The lamps, which 
this company will manufacture in an 
improved form, have been known to 
the electrical field for five years, but 
the factory equipment will be in- 
creased; and, as General Manager 
Fitch said to a representative of the 
ELECTRICAL REVIEW as he was being 
shown througl. the commodious fac- 
tory at Youngstown, ‘‘ We propose 
to make a strictly hand-made lamp, 
which shall be as near perfection as 
is possible to attain; and we do not 
care to pride ourselves on how large a 
quantity we can make, but, primarily, 
how well they are made.” 

The company has engaged Mr. 
Jaeger, who is known in New York 
electrical circles, to superintend the 
electrical department and devote at- 
tention to miniatare lamps, of which 
they willmakeaspecialty. They will 
also have their own lamp-blowing de- 
partment. 

Among the new buildings recently 
equipped with their lamps is the Hoff- 
man House, in New York; and, the 
day the REVIEW man spent in the 
New York Electric Company’s fac- 
tory,an order of 1,000 lamps was being 
filled for Liverpool, England. 

ee 
Electric Horse-Controlling Devices. 

The ELectricat Review has had 
an inquiry for the address of a con- 
cern that ‘‘ manufactures electric 
straps, bricles, or other similar con- 
trivances made for the purpose of 
holding unmanageable horses while 
getting shod.” If any of our readers 
can supply the address, we shall es- 
teem it a favor. 
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Prof. Elihu Thomson on the Source 
of the X Rays. 


To THe Epitor oF ELgcrricaL Review: 

I have received and read with in- 
terest the proof which you sent me 
of the Scribner and McBerty article 
on the source of the X rays. 

It is curious to note in this con- 
nection that last night, before receiv- 
ing this copy of the article, I madea 
number of experiments which brought 
me to the same or similar conclusions 
to those’ arrived at by Scribner and 
McBerty. When a week or two ago 
I had supposed the source of the 
rays to be from the anode, I find that 
it was owing to the peculiar con- 
struction and use of the Crookes 
tube, which was submitted to the 
experiment. Since that time I have 
obtained a number of tubes from the 
Harrison Lamp Works of the 
General Electric Company, some of 


which were made under my _ in- 
structions, and have examined 
them carefully with a_ specially 


arranged fluorescent screen so that 
the direction and source of the 
rays might be at once pointed out by 
the position in which the screen was 
placed when the rays produced 
fluorescence. Tothis end the flu- 
orescent patch of small diameter is 
placed nearly in the middle of the 
screen tube, while at one end is an 
opening for the eye and at the other 
a moderate-sized opening for the 
rays. It will be evident that in such 
a structure the fluorescence of the 
middle screen can only be ob- 
tained, if the tube itself be made 
of metal, when the eye, the fluo- 
rescent patch, and the opening of 
the screen tube nearest the Crookes 
tube,arein line with the sourceof the 
Roentgen rays. By experimenting 
in this way | was able to determine 
to my satisfaction that neither the 
anode nor the cathode is the source 
of the Roentgen rays, but that what- 
ever surface is bombarded by the 
cathode rays, or radiant matter of 
Crookes, becomes asource of Roentgen 
rays, Whether it fluoresces or not. In 
this way I was able to find that a 
platinum surface within the bulb in 
the path of the radiant matter from 
the cathode gave off Roentgen rays, 
which were diffused from its surface 
in all directions, even back toward 
the cathode. In a similar way I was 
able to definitely determine that 
the glass side of a bulb or tube, 
which was bombarded by _ the 
cathode rays, gave off Roentgen rays 
in all directions, that is, through the 
glass, back towards the cathode, and 
sidewise; that where the bombard- 
ment rays from the cathode passed 
down through an extension from the 
Crookes tube bulb consisting of an 
elongated neck or tube sealed thereto, 
the walls of the tube down through 
which the radiant matter was pro- 
jected, or through which bombard- 
ment, according to Crookes, took 
place, became the source of Roentgen 
rays, Which passed out in all direc- 
tions, even back in the direction of 
the cathode. 

It happened in my experiments, in 
which the anode was located as the 
source of the rays, that a piece of 
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platinum existed just in front of the 
anode, and which was not supposed 
to be taking any part in the devel- 
opment of the rays; but now, on 
investigation, it appears that the 
platinum, though apparently inert 
and not showing any fluorescence, 
was giving off Roentgen rays under 
bombardment from the cathode, so 
that I think it can be definitely stated 
that, if a surface within the Crookes 
tube is bombarded by the cathode 
rays, it may become a source of 
Roentgen rays. But it would appear 
from the experiments which have 
been made that it is necessary, in 
order to develop Roentgen rays, that 
acertain potential, or tension, of 
the particles shall exist—that is, 
perhaps that the bombardment shall 
tuke place under a certain velocity of 
moving particles, assuming the 
Crookes theory of radiant matter to 
be correct. In this view of the whole 
subject there is no invalidation of 
Crookes researches, nor is there any 
substitution of any new view for that 
of Crookes. ‘There is simply the 
addition to what Crookes worked out 
of the discovery by Roentgen that 
the Crookes radiant matter, or bom- 
bardment, was attended by the de- 


A New Edison Phonograph. 


The recent annonncement of the 
interesting news that Mr. Thomas A. 
Edison had bought back from the 
receiver of the North American 
Phonograph Company his own prop- 
erty and rights is followed up by the 
placing on the market of the new 
Edison phonograph, here illustrated. 
This machine is being built at the 
Edison Phonograph Works, at 
Orange, N. J., and will be handled 
by the National Phonograph Com- 
pany, which is now establishing 
agencies everywhere for its sale. 

The new machine conforms in a 
general way to the older type, but it 
has two decided elements of novelty. 
One is that it is operated by a spring 
motor, and the other that it is to be 
sold for about $40, thus placing the 
instrument within the reach of every- 
body, as a formidable rival to the 
limited musical box. Mr. Edison has 
found that many people are still 
unable to avail themselves of street 
current for the dearer phonograph 
run by electric motor, or else are very 
averse to bothering with primary 
batteries, which few of them under- 





A New Epison PHONOGRAPH. 


velopment of some new radiation 
now known as the Roentgen rays. 
Yours truly, 
Evinvu THOMSON. 
Lynn, Mass., April 4. 








National Electrical Exposition. 


In addition to the list of names 
published in last week’s ELECTRICAL 
Review, the following firms will ex- 
hibit at the National Electrical Ex- 
position to be held in New York city 
in May: 

The E. T. Burrowes Company, 
Portland, Me. ; L. Katzenstein, New 
York; A. A. McCreary, New York ; 
New York & Ohio Company, Warren, 
Ohio ; Proctor-Raymond Company, 
Buffalo, N. Y.; Russell & See, New 
York ; Card Electric Motor and Dy- 
namo Company, Cincinnati, Ohio; 
Electric Storage Battery Company, 
Philadelphia, Pa.; American Electric 
Heating Corporation, Boston, Mass.; 
Anchor Electric Company, Boston, 
Mass.; Bourne,Scrymser & Company, 
New York; De Veau & Company, 
New York; J. T. Case Engine Com- 
pany, New Britain, Ct.; Electro- 
zone Company, New York; Fort 
Wayne Electric Corporation, Fort 
Wayne, Ind.; Interior Conduit and In- 
sulation Company, New York; Metro- 
politan Telephone and Telegraph 
Company, New York; New York 
Safety Steam Power Company, New 
York; Schiff, Jordan & Company, 
Vienna, Austria; A. M. Searles, Chi- 
cago; Spon & Chamberlain, New 
York; Syracuse Storage Battery Com- 
pany, Syracuse, N. Y.; Tellmic Man- 
ufacturing Company, New York; 
Thomson Meter Company, Brooklyn, 
N. Y.; Warren Electric Company, 
Chicago; Watertown Engine Com- 
pany, Watertown, N. Y.; Wendell & 
McDuffie, New York. 


stand. Hence, he has deemed it 
advisable to build this new phono- 
graph, which is driven by a simple 
double-spring clockwork mechanism 
packed away snugly under the lid of 
the box. ‘The phonograph is similar 
in design to the standard instrument, 
but is in reality lighter, and thus runs 
with less frictional loss. The thread 
on the main shaft is 100 to the inch, 
so that the standard musicand recita- 
tion cylinders, of which there are 
now thousands, can be used. It is so 
arranged that multiple tubes can be 
employed, enabling several persons to 
listen at once, and it is also furnished, 
when desired, with a large horn and 
stand, answering the needs of a large 
audience. ‘The size over all is 15% 
by 7 inches, by 1034 inches in height. 
The machine is fitted with a hand- 
some oak case, having a removable 
half-round top and a drawer for sup- 
plies. ‘The whole thing is remarkably 
compact, and the results given by the 
machine are wonderful in clearness 
and sweetness of tone. The machine 
is fitted for reproducing only, but for 
a small extra charge it is also built to 
record, or to do both. 
Ls 

Current Literature for April is 
filled, as usual, with the best things 
of interest in the literature of the 
day. Among the special articles of 
this number are De Fournier’s Es- 
cape, a dramatic reading from Joseph 
Hatton’s new story, ‘‘ When. Greek 


Meets Greek,” and an interesting 
study of Duse, the Italian actress. 
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TELEPHONE NEWS AND 
COMMENT. © 


On the Leadville-Aspen telephone 
line, near Cripple Oreek, Oolo., it was 
necessary to blast places for the pole 
holes, 300 pounds of giant powder 
being used for each hole. 





The new Cincinnati Bell telephone 
directory, issued by the City and 
Suburban Telegraph Association, is 
very complete in information and 
convenient in arrangement. It re- 
flects credit on General Manager 
Stone and his efficient staff. 





The business of the Metropolitan 
Telephone and Telegraph Company 
is growing at a truly remarkable rate. 
The net gain in the number of sub- 
scribers in New York city from Jan- 
uary 1 to March 31, 1896, was 1,046. 
Every telephone line in the city is 
now a metallic circuit, and the rates 
range from $75 to $240 a year. 





The Home Telephone Company, 
of Mobile, Ala., have now the largest 
independent telephone exchange in 
America. They have 800 telephone 
subscribers at Mobile. The officers 
of the company are: Henry Piser, 
president; J. K. Glennon, vice-presi- 
dent; Adam Glass, treasurer; W. H. 
Fitzpatrick, secretary; Pau] Minnis, 
manager. 





Ata meeting of the stockholders 
of the Phenix Interior Telephone 
Company, held at its office, at 
131 Liberty street, New York city, 
on March 25, the folowing directors 
were elected for the ensuing year: 
Heinrich Meyer, Jas. L. Sharp, John 
H. Scofield, Geo. W. Sutton, Arthur 
E. Walradt, L. lLambetet, and 
Wright C. Stout. Ata subsequent 
meeting of the board of directors, 
Geo. W. Sutton was elected president, 
Jas. L. Sharp, vice-president, and 
John H. Scofield, secretary and treas- 
urer. 





The contract for the electric light 
wiring for the Central New York 
Telephone and Telegraph Company’s 
building in Syracuse, N. Y., has been 
let to the Western Electric Company, 
of New York city, aud the iron- 
armored interior conduit system is 
being put in. The present capacity 
through these conduits is for 200 
lights of 16 candle-power each, 
arranged conveniently throughout the 
building. Mr. G. B. Cole, of the 
Western Electric Company, who is 
superintending the work of placing the 
conduits and wires, is doing excellent 
work, and its completion will be first- 
class throughout. The Western Elec- 
tric Company were the lowest bidders. 
The plans for the wiring and the 
distribution of lights were laid ont 
by W. W. Nicholson, general super- 
intendent of the Central New York 
Telephone and ‘Telegraph Company, 
and the arrangement of switches for 
the control of different circuits on 
the various floors are admirably 
adapted for the convenience of the 
occupants of each office. 
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THE SOURCE OF THE X RAY. 





BY C. E. SCRIBNER AND F. R. 
MCBERTY. 





In an effort to locate the source of 
the X ray in the Crookes tube, the 
following experiment was made: 
Immediately beneath the bulb was 
placed a screen of lead, thick enough 
to be nearly opaque to X rays, with 
a circular opening one inch in diam- 
eter immediately under the bom- 
barded spot of the bulb; two and 
one-half inches below this diaphragm 
was placed a second screen with two 
openings of one-half inch diameter, 
located so far apart that any ray 
passing directly from the cathode 
plate through the first aperture would 
be intercepted by the second screen. 
Below the. second screen was placed 
a photographic plate. The arrange- 
ment is represented in Fig. 1. 
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proceeding from the glassand rays 
which might proceed from matter in 
the same line within the bulb. 

In the same experiment a pinhole 
image of the bombarded spot of the 
bulb was obtained through a very 
small hole in the second screen. 

Immediately following this experi- 
ment, acting upon the hint obtained 
in it,a number of pinhole images 
were taken of different bulbs, the 
upper screen being absent. In a 
pinhole photograph any source of X 
rays within the bulb, or on any por- 
tion of the wall of the bulb, would 
necessarily produce its image on the 
photographic plate below. In every 
case, however, the image on the plate 
was solely that of the fluorescent 
portions of the bombarded spot. 
The image corresponded in size, form, 
and position with the utmost exact- 
ness to that which would be expected 
from the optical construction, on the 
assumption that the source of illumi- 
nation was at the inner wall of the 
bulb. It was larger than the actual 
spot in the bulb when the distance 
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It will be remembered that Pro- 
fessor Roentgen, in his announce- 
ment of the discovery of the X ray 
and its attendant phenomena, men- 
tioned that when the stream of 
radiant matter is deflected by means 
of a magnet, the X ray proceeds from 
the new spot of bombardment. This 
proposition of Professor Roentgen 
has been abundantly confirmed by 
means of the pinhole photographs. 
Beneath the bulb, the image of whose 
bombarded spot is represented in 
Fig. 3, was placed a diaphragm with 
a one-inch aperture having a pair of 
lead cross wires extending over the 
aperture and crossing at its center. 
The point of crossing of these wires 
was located immediately under the 
center of the series of concentric 
rings which constitute the source of 
X-ray illumination im that bulb. 
Beneath the diaphragm carrying the 
cross wires was placed the usual dia- 
phragm with a pinhole aperture, and 
below that the photographic plate. 
When all was in readiness the stream 
of radiant matter, and, consequently, 





Fie. 5. 























Fie. 3. 


DIAGRAMS ILLUSTRATING 


A short exposure and development 
of the plate brought out two densely 
black elliptical spots on the plate. 

Referring to Fig. 1, if the X ray 
had proceeded from the cathode alone, 
in straight lines therefrom, no image 
would have been produced on the 
plate. The ray must have proceeded 
from some point in the tube far be- 
low the cathode, to have reached the 
plate at all. The dimensions of the 
apparatus and of the spots on the 
plate were accurately measured, and 
were plotted out to scale in the way 
frequently used in optics. Lines 1 
and 2, carried from the edges of the 
black spots past the edges of the 
screen, located the source of illumi- 
nation at the wall of the bulb. 
Moreover, the illuminated spots on 
the plate showed strongly illuminated 
central disks surrounded by less 
sharply illuminated parts, such as 
might be expected to be produced 
by a source of radiation of consider- 
able area acting through such a 
system of screens. 

This experiment seemed to demon- 
strate that the ray did not proceed 
from the cathode alone, unless it was 
diffused in all directions from the 
wall of the tube at the point of 
bombardment. It of course did not 
differentiate between rays actually 
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ScRIBNER AND McBeErty’s Paver ON ‘‘ THE SouURCE OF THE X Ray.” 


from the wall of the bulb to the 
screen was less than that from the 
screen to the photographic plate, and 
smaller under the reverse condition. 

No image was obtained in any case 
of any spot or object within the bulb 
other than the bombarded spot oppo- 
site the plate serving as cathode. 
The image did not even include the 
diffusely fluorescent yellowish streaks 
radiating from the bombarded spot 
er flickering about the walls of the 
bulb. Of course, with a current 
which converted the two electrodes 
alternately into cathode and anode, 
two spots of bombardment would be 
obtained. 

Figs. 2 and 3 represent two pin- 
hole photographs of different bulbs. 
The bulb used in making Fig. 2 had 
a plain disk of aluminum as cathode. 
That used for Fig. 3 had a cathode 
made up of a central small disk of 
platinum surrounded by a ring of 
aluminum. The bright lines in the 
bombarded spot and in the images 
do not correspond to broad surfaces 
of the cathode, but to edges or raised 
portions. These figures are made 
from India ink drawings copied from 
the negatives as faithfully as possi- 
ble, on account of the unsatisfactory 
character of prints taken from the 
negatives themselves. The negatives, 
of céurse, present the shadings with 
greater delicacy and evenness, and 
the outlines more distinctly. 


the spot of bombardment in the bulb, 
were deflected by means of a powerful 
electro-magnet, so that the second 
bright ring crossed the center of the 
cross wires. After a long exposure 
the plate was developed ; the image 
showed the shadow of the cross 
wires and the rings which consti- 
tuted the source of X rays lying 
eccentrically upon them, the most 
strongly illuminated band — that 
which appeared blackest on the 
plate—crossing the center of the 
cross wires. The source of X rays 
had been displaced to a different 
part of the bulb by the electro- 
magnet; namely, to the new spot 
of bombardment. ‘The image is 
shown in Fig. 4. 

A similar experiment was made 
to determine whether the ray itself 
could be deflected. The magnet was 
placed to act upon the pencil of 
X rays near the photographic plate, 
at such a distance that the action 
of the magnet did not produce any 
appreciable displacement of the 
stream of radiant matter, but that 
it would tend to produce a consider- 
able displacement of the image upon 
the plate if the ray should be sus- 
ceptible to its action. The plate was 
exposed with the magnet unexcited 
for 20 minutes, and then subsequently 
with the magnet excited for 25 min- 
utes. If the image had been dis- 
placed by the magnet, two like 
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images in different positions should 
be found upon the plate. As a 
matter of fact, but one was found, 
avd that in position to indicate that 
the magnet was of no effect in dis- 
placing the pencil of rays outside the 
bulb. 

The evidence of single pinhole 
images of the different bulbs would 
seem to furnish sufficient grounds 
for the assertion that the X ray pro- 
ceeded only from the bombarded spot 
at the inner wall of the tube opposite 
the cathode. A further experiment 
was made, however, which is con- 
clusive on this pomt. Three pinhole 
images were taken simultaneously of 
the same bulb. One plate and dia- 
phragm were arranged to view the 
bombarded spot from immediately 
below. Another plate and diaphragm 
were placed at the side of the bulb. 
A third plate and diaphragm were 
placed above the bulb, in position to 
look down directly upon the bom- 
barded spot. A special bulb was 
made having its cathode placed in a 
somewhat oblique position, so that 
the bombarded surface might be 
visible from a point in a line per- 
pendicular to it outside the bulb, 
without obstruction by the cathode. 
The arrangement is represented in 
Fig. 5. 

When these plates were developed 
after a long exposure, the lower plate 
was found to contain the usual image 
of the bombarded spot at the bottom 
of the bulb. The plate at the side 
contained an inverted side elevation 
of the same spot. The upper plate 
also contained an image of the bom- 
barded spot at the bottom of the 
bulb. On none of the plates was 
there any other image whatever, 
although each plate was exposed to 
the whole bulb. ‘The small spot at 
the bottom of the bulb at the point 
of bombardment, on the inner wall 
of the glass, was the only point about 
the bulb from which any X rays 
proceeded. 

Theimages also tended to show that 
the source of the ray was at the inner 
wall of the bulb. If it had been at 
the outer surface, there would have 
been no glass in the path of rays to 
the lower plate, and two thicknesses of 
glass in the path of those to the 
upper plate; hence the image on the 
former plate would have _ been 
much stronger than that on the lat- 
ter. If the source were at the inner 
wall, equal thicknesses of glass would 
be in the paths of rays to the two 
plates. The images were of such 
depth of shading as to show that the 
plates had been equally illuminated, 
allowing for the difference in dis- 
tances between the spot and the 
plates. 

No more definite experiment than 
this seems possible. 

These pinhole photographs were 
made at different times between 
February 20 and March 15, the first 
described experiment having been 
made at the earlier date, the last 
described demonstration about the 
latter date; the experiments were 
reported at a meeting of the Western 
Branch of the American Institute of 
Electrical Engineers on March 25, 
1896. 

From all knowledge which we have 
been able to gain of the numerous 
experiments with X rays, we believe 
these experiments were the first to 
locate the source of the X ray; as 
respects at least the large number 
of tubes which we have used, they 
located the source accurately and 
conclusively. So far as we can learn, 
also, no other pinhole images of 
bulbs have been taken, excepting 
perhaps the one which Professor 
Roentgen thought he had obtained. 
This mode of photographing promises 
excellent results in investigations as 
to the relation of the X rays to the 
cathode discharge. 
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COMIENT ON TESLA’S WORK. 





VIEWS OF EMINENT PHYSICIANS AND 
SCIENTISTS ON TESLA’S ARTI- 
CLES ON ROENTGEN RAYS. 





The articles from the pen of Nikola 
Tesla that have appeared in the ELEc- 
TRICAL REVIEW attracted a great 
deal of attention, particularly in the 
scientific world. They were widely 
quoted in the press of this country 
and abroad, and were probably seen 
by every person in the world inter- 
ested. ‘he New York 7imes inter- 
viewed a number of gentlemen in re- 
lation to Tesla’s discoveries, and we 
quote below from its columns. 

Dr. Cyrus Edson, formerly health 
commissioner of New York, when 
asked by the reporter about Tesla’s 
deductions, said that he had been 
much interested in the subject and 
had given it considerable attention. 
Said he: 


It is an undoubted fact that you 
can decompose certain chemicals by 
means of light. The principle of 
photography rests upon this fact. 
These X rays decompose the chem- 
icals with which the film is sensitized 
and effects thisdecomposition through 
what have hitherto been regarded as 
opaque bodies, such as the hand, for 
instance. Light in vibration, and it 
has been demonstrated that these X 
rays, will pass through an opaque 
body. ‘That these vibrations in pass- 
ing through the skull should affect 
the delicate nerve tissues of the brain 
and stimulate them is a perfectly nat- 
ural result. ‘This accounts for the 
sensations experienced by Tesla when 
he exposed his head to a powerful 
radiation. But there is no more rea- 
son to believe that the X rays will 
carry a medicinal agent through the 
body and into the distant spot, the 
seat of disease, than that a ray of 
light will be able to project such a 
chemical on to the surface of the body. 

The theory of the vibrations of 
light is not a newone. It originated 
with Sir Isaac Newton, who believed 
that luminous bodies shot out infi- 
nitely small particles in straight lines, 
which, by penetrating the transparent 
parts of the eye and falling on the 
nervous tissue, produced vision. Other 
philosophers drew a parallel between 
the properties of light and those of 
sound, and considered that, as sound 
was certainly the effect of vibrations, 
or little waves projected through elas- 
tic bodies, so light might be nothing 
more than the consequence of similar 
vibrations transmitted with incon- 
ceivable velocity through a highly 
elastic medium. The wave hypothe- 
sis of light is at present generally 
adopted simply because it is in har- 
mony with all the known phenomena 
discovered since the time of Newton. 
The deductions of Tesla as the result 
of his experiments are absolutely in 
harmony with the Newtonian theory. 
We can certainly expect some mar- 
velous results from the X rays—things 
not even dreamed of yet. I believe 
that they will prove a valuable adjunct 
to medical science, and I think that 
the ultra-violet rays will be sooner or 
later obtained by passing ordinary 
sunlight through certain media, with- 
out the agency of electricity. 

Dr. J. Mount Bleyer, who has taken 
great interest in determining the 
effects of all light rays on animal and 
vegetable life, said : 

I am not at all surprised at the re- 
sults of Tesla’s experiments. I have 


been experimenting for some time 
with the associated-light rays—the 
sunlight and the different colors, such 
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‘as blue, red and orange—in connec- 


tion with the treatment of infectious 
diseases and vegetations. The re- 
sults obtained by Tesla are simply 
marvelous, but are just what I ex- 
pected. I have contended from the 
beginning, and it has now been proved 
beyond a doubt by Tesla, that this 
bombardment of particles Coes pass 
through glass and other materials at 
an enormous velocity. As far as the 
therapeutic effects of the rays are 
concerned, they may be likened in 
some way to a massage effect, if they 
do not form a high class of bacteri- 
cidal agent. Solariums for the treat- 
ment of infectious diseases, with asso- 
ciated-light rays, will no doubt be 
the next advance in hospital archi- 
tecture. I have made a number of 
experiments with the associated-light 
rays in hospitals and among my pri- 
vate patients in cases of phthisis and 
tuberculosis. I have resorted to the 
treatmeut wherever it was possible, 
and never failed to obtain the best 
results. Ordinary light is one of the 
main factors in the growth of animal 
life. Weknow that sunlight is essen- 
tial for the growth and development 
of both animal and vegetable tissue. 
We have in light a therapeutic agent 
that has been underestimated and 
neglected, and which should be taken 
up and thoroughly studied. 

Ogden N. Rood, professor of phys- 
ics in Columbia College, after glanc- 
ing through the article by Nikola 
Tesla, dictated toa New York Times 
reporter the following statement of 
his views : 

It is never proper to frame a new 
hypothesis in order to account for 
discoveries when an old and well- 
established theory is capable of giving 
them an explanation. Our knowl- 
edge of the waves of light, of radiant 
heat, and of the ultra-violet rays is 
confined within narrow limits. Thus 
far, according to our previous expe- 
rience, the shorter the length of the 
wave the more it will be bent or re- 
fracted by substances in general. It, 
however, does not at all follow that 
this will hold good if the length of 
the wave is shortened to a degree 
beyond ourexperience. On the other 
hand, it is highly probable that, if 
this shortening process goes on till 
the length of the wave has become of 
the same order of magnitude with the 
molecules of matter, the effect in the 
matter of refraction will diminish, 
This would account for the fact that 
no one has succeeded thus far in 
refracting or reflecting the Roentgen 
rays. In my own experiments I have 
so far found them to act in the same 
general way with waves of ordinary 
light, and I am inclined to believe 
that they are simply waves of light of 
unprecedented shortness. This view 
necessarily excludes all idea of a 
molecular bombardment outside of 
the Crookes tube. I believe that it 
will be eventually demonstrated that 
the Roentgen rays are capable of re- 
flection and refraction, although it 
will require more delicate work than 
has thus far been extended in this 
direction. 





[From the Western Electrician, March 21, 1896.] 


To many investigators who have 
been experimenting with X rays, the 
most important feature of ‘Tesla’s 
communication in the ELECTRICAL 
REVIEW last week was his reference 
to the influence of these rays upon a 
living subject. He said: 


By exposing the head to a powerful radiation 
strange effects have been noted. For instance, I 
find that there is a tendency to sleep and the time 
seems to pass away — There is a general 
soothing effect, and I have felt a sensation of 
warmth in the upper-part of the head. An assist- 
ant independently confirmed the tendency to sleep 
and a quick lapse of time. 


This is a point that has been noted 
by other experimenters, and it has led 
to much speculation as to the possible 


effect of these rays upon the physical 
organism, although the subject has 
not received the consideration which 
it seems to be entitled to. But now 
that Tesla has called attention to it 
there is a probability that it will be 
given moreattention, especially as he 
suggests that ‘‘it may be possible 
by these strange appliances to project 
a suitable chemical into any part of 
the body.” He is not confident by 
any means of the correctness of his 
views, though, as he says, ‘‘ Should 
these remarkable effects be verified 
by men with keener sense of observa- 
tion, I shall still more firmly believe 
in the existence of material streams 
penetrating the skull.” 

The announcement of these conclu- 
sions by Tesla hus already excited 
comment. Professor Stine does not 
agree with his eastern contemporary, 
and in an interview takes the ground 
that thus far not a single experiment 
has been made tv show that the X ray 
has any physiological effect. He says 
that it has been tried on microbes 
without apparent result, and claims 
that the peculiar vibratory motion 
and the heat Tesla speaks about are 
much more noticeable when the tube 
does not give off the X ray than when 
it is in perfect working order. His 
conclusion is that ‘‘ the pulsations one 
feels when making a sciagraph of the 
hand, for instance, are no doubt the 
effect of heat and the external change 
of electricity on the air.” Concern- 
ing the suggestion that the X ray may 
be utilized to project chemicals into 
the human system, Professor Stine 
says that he can find no authority for 
such an opinion in the accepted 
theories of to-day. 





[From Leslie's Weekly, New York, April 2, 1896.] 

None of the scientists who have 
made practical investigations as to 
the scope and value of the Roentgen 
ray discovery have reached more im- 
portant or wonderful results than 
Nikola Tesla, the well known in- 
ventor. Communication from him, 
recently published in the ELECTRICAL 
REVIEW, which is the organ of the 
best scientific thought and literature 
of the time, mentions some of the 
results of his experiments in radi- 


ography. 





[From The Independent, New York, March 26, 1896.} 

We might expect from Nikola 
Tesla the most intelligent discussion 
of the new Roentgen rays, but we 
were not prepared for his announce- 
ment in the last week's ELECTRICAL 
Review. He says he is now pro- 
ducing strong shadow pictures at a 
distance uf 40 feet, and he finds it 
necessary to guard the plates in his 
photographic department on the floédr 
above, and 60 feet away, from being 
spoiled by long exposure to strong 
rays. * * * Inthe rapid develop- 
ment, by the concurrent labors of 
hundreds of students, of the discovery 
of Professor Roentgen, we see the 
advantage which comes, in science, 
from that fine and generous ambition 
which leads scholars to hasten to give 
to the world the results of their discov- 
eries, that others may make applica- 
tions and improvements. 

cannulas 

Mr. Hiram S. Maxim has consented 
to write a series of important illus- 
trated articles on the evolution and 
manufacture of automatic firing guns, 
the first of which appears in the cur- 
rent issue of Industries and Iron, 
London. 
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The Roentgen Rays in Fiction. 


It has seldom happened, says a 
writer in the Vienna Fremdendlatt, 
that the fanciful ideas of a writer of 
fiction have been fully realized after- 
wards. Snucha realized picture is the 
discovery of the so-called X rays by 
Professor Roentgen. 

Some time ago a little volume con- 
taining 10 medical stories appeared 
in Stuttgart. In this volume the 
author, ‘‘ Philander” (pseudonym of 
a Wiirtemberg physician), treated of 
a number of medical problems. The 
last story, ‘“‘ Electra,” a physical 
diagnostic story of the ‘Twentieth 
Century, anticipated the Roentgen 
discovery. 

Aided by Electra, the spirit of the 
Twentieth Century, a young physi- 
cian obtains a casket filled with 
secrets. By their help he is enabled 
to make all organisms transparent. 
The means of doing so he finds to be 
composed of the simplest materials. 

With fear and trembling he ven- 
tures, therefore, to appear before a 
most highly scientific body and to 
make known the discovery whose 
service to humanity can not be com- 
puted. 


When the modest man had finished 
his explanation of the light appara- 
tus, and had exhibited its effects 
upon two patients, an approving 
murmur went through the hall, in- 
creasing to lively applause, and finally 
to shouts of ‘‘ Fame! Fame !” 

A learned professor present indeed 
declared that the thing was so ridic- 
ulously simple that any one might 
have discovered it, but the loud cry, 


*“*Columbus! Columbus!” silenced 
him. 


‘* What would I have given for such 
a method of making embedded foreign 
substances visible!” cried the excited 
Professor of Surgery. ‘‘A new and 
glorious future has dawned for us 
doctors !” exclaimed in chorus the 
renowned clinique lecturers on heart 
and Jung diseases; ‘‘and for us spe- 
cialists for women’s diseases !” joined 
in the representative of the women’s 
clinique.—Harper’s Bazar. 


—_———_-a po —__— 


Herr Spies’s Radiographs. 
(From McClure’s Magazine.] 

Returning by way of Berlin, I called upon 
Herr Spies, of the Urania, whose photo- 
graphs after the Roentgen method were the 
first made public, and have been the best 
seen thus far. The Urania is a peculiar 
institution, and one which it seems might 
be profitably duplicated in other countries. 
It is a scientific theater. By means of the 
lantern and an admirable equipment of 
scientific appliances, all new discoveries, as 
well as ordinary interesting and picturesque 
phenomena, when new discoveries are lack- 
ing, are described and illustrated daily to 
the public, who pay for seats as in an 
ordinary theater, and keep the Urania 
profitably filled all the year round. Pro- 
fessor Spies is a young man of great mental 
alertness and mechanical resource. It is 
the photograph of a hand, his wife’s hand, 
which illustrates, perhaps better than any 
other illustration in this’ article, the clear 
delineation of the bones which can be 
obtained by the Roentgen rays. In speak- 
ing of the discovery, he said: 

“T applied it, as soon as the penetration 
of flesh was apparent, to the photograph of 
a man’s hand. Something in it had pained 
him for years, and the photograph at once 
exhibited a small foreign object, as you can 
see,” and he exhibited a copy of the photo- 
graph in question. ‘‘The speck there isa 
small piece of glass, which was immediately 
extracted and which, in all probability, 
would have otherwise remained in the man’s 
hand to the end of bis days.” All of which 
indicates that the needle which has pursued 
its travels in so many persons, through so 
many years, will be suppressed by the 
camera. 

‘‘My next object is to photograph the 
bones of the entire leg,” continued Herr 
Spies. ‘‘I anticipate no difficulty, though 
it requires some thought in manipulation.” 
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PROFESSOR ENRICO SALVIONI’S 
WORK ON THE X RAY. 





AN INTERVIEW WITH THIS EMINENT 
SCIENTIFIC MAN AT THE UNI- 
VERSITY OF PERUGIA, ITALY— 
THE ‘*‘ELECTRICAL REVIEW” 
SENDS A CORRESPONDENT TO 
RECORD SALVIONI’S WORK—HIS 
‘““CRYPTOSCOPE” IS SIMILAR TO 
EDISON’S FLUOROSCOPE — SAL- 
VIONI AGREES WITH TESLA ON 
IMPORTANT POINTS. 





BY SALVATORE CORTESI. 





Professor Enrico Salvioni is naturally better 
known in Europe than in this country. His scien- 
tific work at the old University of Perugia has 
marked him as aman of profound erudition and 
ability. In the interest of its readers the ELECTRICAL 
REVIEW commissioned Mr. Salvatore Cortesi, Rome 
correspondent for one of the principal London 
newspapers, to visit Professor Salvioni and report 
the work he had done on Roentgen’s discovery. 
The interview was secured on February 25, and 
indicates that Professor Salvioni had arrived at 
results and conclusions similar to others reached 
independently by two of his American con- 
temporaries. This fact adds interest to the im- 
portant interview which follows.—EpITor. 





On one of the very worst days of 
the year, in a driving blizzard, I 
climbed the steep cliff on which 
Perugia stands, in the interest of the 
ELECTRICAL REVIEW, as I was bound 
on a voyage of discovery to Professor 
Salvioni, who has added his quota to 
the excitement over the Roentgen 
rays. 

No tourist in Italy has certainly 
missed the opportunity to pay a visit 
to ancient and historical Perugia, 
the capital of ‘‘green” Umbria, 
which was originally one of the 12 
Etruscan confederate cities, and fell 
310 years B. ©. into the hands of the 
Romans, who called her Augusta 
Perusia, making of her a Roman 
colony. Perugia is also renowned 
as having been the center of that 
number of artists who as early as the 
time of Dante began their work and 
afterwards became known as the 
Umbrian school, among whom the 
best known were Pietro Vannucci, 
called ‘‘ Perugino,” and Bernardino 
Betti, named ‘‘ Pinturicchio;” but 
much as the traveler may know of 
the city itself, assuredly few have 
penetrated into the mysteries of the 
scientific laboratory of the university. 
This institute was founded in the 
middleof the XI century, and is now 
established in an old Olivetan monas- 
tery suppressed by Napoleon I, the 
professors of which are among the 
most learned men in Italy, and most 
prominent is Professor Enrico Sal- 
vioni, whose name has, in these days, 
gone about the globe through his 
studies on the before mentioned 
Roentgen rays. 

He is buried in his laboratory from 
early morn to late at night, sees no 
one, and very few in Perugia know 
how celebrated he has become. 
After minute inquiries and a graphic 
description of his cleverness and 
devotion to science, I had pictured to 
myself a bowed old man, white with 
long years of study, with gold-rimmed 
glasses—something like his German 
brothers in science—so my astonish- 
ment can be imagined when ] was 
confronted with a young man, 32 
years old, dressed with the careless- 
ness of those who have deep questions 
of life to study, and who was himself 
naively unaware of how he has been 
talked about. The professor was 
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completely surrounded by Crookes 
tubes, Rhumkorff bobbins, electric 
machines of Ramsdem, Nairne, Baum- 
gartner, Armstrong, Holtz, Carré, 
Wimshurst, Voss, etc., galvanometers 
of Thomson-Charpentierand of Wied- 
mann, a Collot scale and other elec- 
tric scientific instruments, while 
below, the engines were at work, 
causing those of the laboratory to 
move, making a mysterious noise and 
disseminating an odor no doubt agree- 
able to the scientific olfactory organ, 
but which, tothe uninitiated, is rather 
trying. Into this species of inferno 
I entered, covered with snow, to be 
courteously made welcome by the 
absorbed student, who began by taking 
me about his rooms. In our progress 
he suddenly stopped and said: 

‘*These rooms seem large to you, 
but they were entirely inadequate to 
our needs. One day an ide# suddenly 
occurred to me and I rapped on this 
wall, thinking there should be some- 
thing beyond. As my knock pro- 
duced a hollow sound, I immediately 
made a hole and could see a large 
opening on the otherside. Enlarging 
the hole sufficiently to pass through, 
I found myself in the ancient chapel 
of the monastery, until then unknown, 
and which now contains all our 
engines.” 

** But your studies on the Roentgen 
rays,” I urged, trying to conceal my 
impatience. 

“*Oh! yes,” he replied, ‘‘ formerly 
I was most unwilling to speak to the 

ress, as I do not think science should 

e lightly treated in all kinds of news- 
papers, but I found that I only made 
matters worse by refusing, as informa- 
tion was picked up here and there 
and all kinds of misstatements pub- 
lished.” 

‘* But every one is extraordinarily 
interested in these experiments !” 

**In fact, we are to-day in the 
presence of one of those discoveries 
which seems to have shaken the gen- 
eral apathy of the public towards all 
that is exclusively scientific. Not 
even the Pasteur virus and _ the 
Behring serum have had such a 
great effect on the imagination of 
the people and on the press, as the 
Roentgen rays. ‘This arises from the 
fact that in the present case it is not 
so much the application to surgery 
and the humanitarian aspect, as the 
curious, fantastic, and extraordinary 
side of the discovery, which is gen- 
erally considered. 

‘* My first study on the X rays was 
to establish if they are to be con- 
sidered as a form of light or as pro- 
jected matter. If they were light 
they should travel at the rate of 
300,000 kilometres a second ; if pro- 
jected matter they should go with 
much less velocity. To measure the 
velocity I have myself combined this 
instrument.” 

In so saying he showed me two 
metal disks, placed on a rod to re- 
volve at a distance of 10 centimetres 
from each other. From the center 
to the outside edge of each there 
was a small triangular opening, one 
placed directly opposite to the other. 

‘‘T direct the Roentgen rays,” he 
continued, ‘‘on to the revolving 
disks; whether the rays be light or 
matter, the moment will come in 
which they, passing through the 
opening in the first disk, will not 
find the opening in the other, al- 
though the disks revolve with the 
same velocity, and, therefore, the 
openings are always opposite each 
other. This phenomenon arises from 
the fact that the disks are revolving 
with such frightful rapidity that, 
in the time taken by the ray to pass 
from one disk to the other, the 
second opening has passed by. By 
the velocity with which the disks 
must revolve, in order that the rays 
passing through the opening of the 


first disk do not find the opening 
in the other, can be computed the 
velocity of the rays, and the velocity 
of the rays decide whether they are 
light or matter.” 

*“*To what conclusion have you 
come on this important point?” I 
interrupted. 

‘*The results so far obtained lead 
me to the conclusion that the rays 
are matter, but as Iam not perfectly 
sure of the exactitude of my experi- 
ments, I shall try again. 

‘IT have also made other experi- 
ments, to decide whether objects 
transparent to the Roentgen rays 
present color phenomenon, corre- 
sponding to the coloration given by 
common light. The results so far 
have been negative, giving further 
support to my supposition that the 
rays are composed of matter projected 
by the Crookes tubes, but | must say 
that I have not had at my disposal a 
sufficient number of leaves, or suf- 
ficiently thin, to come to a definite 
conclusion.” 

‘*What do you think of the efforts 
to photograph the brain ?” 

‘*It seems to me that it is quite 
possible and will be conducive to 
the most important medical research. 
Sooner or later they will succeed, as, 
according to my idea, it is only a 
question of the length of the expos- 
ure. Photographing a frog, in an 
hour I obtained the outline of the 
bones, and in two (this is of great 
importance, as I believe no one before 
has noticed) the ribs disappeared, 
showing in their place the lungs, 
heart, and another organ, which cor- 
responded to the spleen. 

**My next study was to discover 
why the human eye does not, or seems 
not to, show itself directly sensitive to 
the Roentgen rays. In fact, the im- 
possibility of having luminous sensa- 
tions with these rays does not exist 
a priori. The phenomenon of the 
permanence of images of common 
light might be attributed to a phe- 
nomenon of fluorescence of the retina 
or of the dioptric apparatus of the 
eye. Roentgen having found that, 
in part, at least, the objects fluores- 
cent to common light are also fluor- 
escent to his rays, if it were the same 
with the retina it is evident that the 
X rays could give a luminous sensa- 
tion, producing real light on the 
retina. I have made experiments on 
the retina taken from a living rabbit 
and found it was somewhat fluores- 
cent to the light of the Crookes tube, 
but not to the Roentgen rays. 

‘‘T then studied, with the photo- 
graphic method, the transparency of 
the eye with regard to the Roentgen 
rays, and I found that they are inter- 
cepted about the same as by a piece 
of common glass of one millimetre 
thickness, eo came to the conclusion 
that the eye is hardly transparent at 
all. 

‘By this I'\ as ted to believe that 
even if the retina were fluorescent to 
the X rays, as, forinstar ce, the plate 
in photography is, it is improbable 
that we could directly see objects 
through wood, aluminum, flesh, etc., 
but it is not impossible by indirect 
means, transforming, if 1 may so 
express myself, the Roentgen rays 
into common luminous ones, before 
they arrive at the eye. For this pur- 
pose I have made a simple instrument, 
already known, with which I can dis- 
tinctly see objects inclosed in boxes 
of cardboard, aluminum, etc. I have 
called it the cryptoscope, and it con- 
sists of a small tube of cardboard, 
about three inches long, the bottom 
of which is closed with black card- 
board. Onthis is spread a layer of 
fish glue and calcium sulphide (as I 
had not at hand barium cyanide and 
platinum), a substance which I found 
very phosphorescent under the action 
of X rays. Inside the tube, at the 
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opposite end next the eye, is a lens 
which makes the phosphorescent 
cardboard distinctly visible. With 
this, even in a room filled with light, 
one can see the shape and position of 
metallic objects inclosed in casts of 
cardboard, wocd, and aluminum, or 
concealed in the flesh. The way it 
works is evident: The fluorescent 
cardboard under the action of the 
Roentgen rays becomes illuminated 
only in those parts struck by the 
rays, thus having outlined in black 
the shape of those objects which in- 
tercept the rays. This instrument 
will be advantageous, especially for 
medical and surgical applicaticn and 
in the scientific study of phenom- 
enon, as it substitutes immediate 
vision for photography. It is evident 
that when, with a dark room or with 
any other medium, it is possible, as 1 
think has been done, to photograph, 
not the shadow, but the image with 
the cryptoscope. one can do the same 
thing, with the advantage of seeing at 
once, instead of the long exposure of 
photography.” 

‘Could not the photographs ob- 
tained with the Roentgen rays be made 
clearer?” I ventured asa last question. 

‘*An indispensable condition to 
having clear shadows of any object 
is that the light projected over it 
should come from a luminous point 
rather than from a lage surface. 
This same condition stands good for 
the X rays, whether they are light or 
matter, as they propagate rectilin- 
early. In the Crookes tubes used 
for the Roentgen phenomenon, on 
the contrary, the part which becomes 
efficacious under the action of the 
cathode rays is the largest, measuring 
not less than 30 square centimetres. 
This necessitates the keeping of the 
objects to be photographed very near 
the instrument, which is not possible 
in practical applications, and in the 
cases which are of most interest ; that 
is to say, when the objects are inclosed 
in substances of a certain thickness, 
as, for instance, the bones of the wrist 
and arm. It is well known that in 
ordinary Crookes tubes the Roentgen 
rays start from that region of the tube 
where the cathode rays produce the 
fluorescence. A way to bring the 
origin of the X rays into that part of 
the tube which is preferred is to use 
magnets properly placed, it being a 
matter of general knowledge that 
magnets displace the cathode rays. 
However, without having recourse to 
the magnets, there is a more simple 
and ¢onvenient way to obtain better 
results, having at your disposal] tubes 
with spheric cathodes. This way 
was suggested to me by an accident. 
I saw that every time I touched the 
tube with my hand the luminous 
aspect of it varied in an extraordi- 
narily evident way. Rubbing on the 
tube with the fingers from the cath- 
ode to the anode, the tube at first 
loses all fluorescence, then the 
fluorescence is re-excited, reaching 
a great maximum, and then continu- 
ing, the fluorescence is relegated to 
the anode. 

‘‘Examining the phenomenon with 
greaterattention,] found that, inetead 
of the hand, it is sufficient to bring a 
simple metallic point, communicating 
with the earth or with the cathode, 
in contact with the tube, to obtain a 
very intense fiuorescence, confined 
within a radius of not more than one 
square centimetre, in the opposite 
place to which the tube is touched by 
the metallic point. With this system 
the exhaustion of the tube can also 
be avoided, as with the metallic point 
the fluorescent zone can be succes- 
sively displaced.” 

Seeing my host looking longingly 
towards his sanctum, I felt that I 
had trespassed upon his time suffi- 
ciently, and I returned into the 
blizzard down to the station. 
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The electrical and allied interests 
will undoubtedly present a magnifi- 
cent exhibition at the National Ex- 
All 
branches of this great industry will 
be represented. We hope to see the 
public at large take great interest in 
the Exposition, which will continue 
during the month of May. 


position in this city next month. 








The development of water powers 
available for the generation of elec- 
tric current is occupying the best 
attention of capitalists and engineers 
all over the country. In its next 
issue the ELEcTRICAL REVIEW will 
begin the publication of a most im- 
portant series of articles on this 
timely subject. A great deal of in- 
formation not heretofore obtainable 
will be given to our readers, and it is 
believed that they will thoroughly 
appreciate our enterprise in this im- 
portant matter. 


RADIOGRAPHY. 

The ELEcTRIcCAL REVIEW presents 
to its readers this week an unusually 
brilliant symposium of literature on 
the latest developments in radiog- 
raphy. Mr. Tesla supplements his 
this 
journal with further remarks on his 


previous communications to 
very interesting and valuable scien- 
tific work. The results achieved by 
Professor Enrico Salvioni, of Perugia, 
Italy, are chronicled by a well-known 
newspaper man who interviewed him 
for the ELEcTRICAL Review. Messrs. 
Scribner and McBerty, of Chicago, 
send us an important communication 
on the source of the X rays, on which 
Prof. Elihu 
very interesting comments,and at the 


Thomson makes some 


same time refers to his own work 
Altogether, 
been a very 


in a similar direction. 
the past week has 
interesting one as far as the X 
rays are concerned, and as usual the 
ELECTRICAL REVIEW 
latest thought and achievement of 


presents the 


the brightest minds that are at work 
Our 
readers will appreciate the fact that 


on this very interesting topic. 


while the real source and nature of 
the X ray are still a matter of specu- 
lation and doubt, important practical 
results have already been achieved in 
the development of Salvioni’s cry pto- 
scope and Edison’s fluoroscope. These 
are probably but the primary steps in 
the evolution of a device which will 
be of untold value in the future 
practice of surgery and medicine. In 
the meantime the ablest minds in the 
electrical field are steadily at work 
endeavoring to determine the nature 
of a phenomenon which, according 
to at least one experimenter, enables 
solids to pass through solids. 





Hardly had Tesla announced the 
important results of his investigations 
on reflection when he followed it up 
with a practical demonstration of the 
value of these results, as will be seen 
from the illustration on another page. 
The time is materially reduced, and a 
distance of four feet is, for such a 
really remarkable, and 
shows the extraordinary performances 
While the results 
which he describes in his present 


radiograph, 
of the Tesla coil. 


communication are very wonderful, 
there is still to be considered his 
statement, before made, that he is 
availing himself at the present time 
of only a small part of the capacity 
of his apparatus. 
obtained with short exposures by the 
help of a phosphorescent powder are 


The impressions 


not the less interesting and remark- 
able. 





The Roentgen rays still remain the 
chief topic of interest all over the 
civilized world. 
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THE FINANCIAL SIDE. 


The market had a moderate recov- 
ery this week in discount of a revival 
of business incident to Spring. The 
revival, however, did not occur, and 
there are only faint signs thereof. 
This is due primarily to unfavorable 
weather, a blizzard in the Northwest 
and Lake regions, and March winds 
on the Atlantic seaboard. Failures 
returned for the first quarter of the 
year show very heavy increases over 
the corresponding time in 1895. 
These, however, are matters of his- 
tory and are believed to have wiped 
out the weak spots. Railroad earn- 
ings are uniformly good, and it is 
upon these that bull hopes are based. 
For March the increase was 3.7 per 
cent over March, 1895, and for the 
quarter 8.9 per cent increase. Money 
is in good demand and firm at most 
commercial centers. There is still a 
discrimination against commercial 
paper. However, it is less pro- 
nounced than a week ago. Exports 
of gold did not materialize this week 
and shipments next week are uncer- 
tain. If they do not occur, six weeks 
of the 12 during which gold has gone 
to Europe for four or five years, 
barring 1895, will have passed. One 
of the most important of recent trade 
events is the formation of a soft steel 
pool, and the advance of $2 in billets 
and $1 in pig-iron. If these high 
prices can be maintained the indus- 
try will be once more placed upon a 
paying basis. 

The Wall street atmosphere was 
full of reports concerning the elec- 
trical industry and the representative 
corporations therein. ‘They are the 
outgrowth of a move towards concen- 
tration, consummated between Gen- 
eral Electric and Westinghouse a few 
weeks ago. In several quarters a 
report was heard that already the 
prices of electrical apparatus had 
been advanced sharply and that the 
manufacturers are not anxious to 
book contracts even at new figures. 
Officers of the companies interested 
are very positive in their assertions 
that nothing of the kind has occurred 
and that there is no such move in 
contemplation. This policy is not 
believed to be due to any philan- 
thropic motives, but rather born of a 
desire not to foster competition, 
which is still very heavy and assertive 
in some quarters. 

It is claimed in some quarters, and 
with a show of authority, that a 
further attempt is to be made to 
bring some of the smaller concerns 
into line, and I have excellent author- 
ity for the statement that such a move 
is under contemplation, if not under 
way. If it comes to pass it will then 
be time to talk of higher prices. The 
trade is said to look upon the General 
Electric - Westinghouse agreement 
with some favor, believing it will 
promote solidity, but would bitterly 
oppose any attempt at a general pool. 

The question of correcting the 
General Electric capital impairment 
is paramount these days. It has been 
claimed by some, in view of the recent 
trolley decisions and the patent pool, 
that there could be a revaluation of 
assets, which, in conjunction with 
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bonds retired, would be sufficient to 
wipe out the impairment of $14,794,- 
716. There is no question that a re- 
valuation is warranted on a higher 
basis, but it is extremely doubtful, 
even with new patents secured by the 
company, that this total amount 
could be made up. More than three- 
quarters of it represented stocks and 
bonds, and bills receivable are now 
in possession of others. 

The stock of the General Electric 
Company showed moderate strength, 
advancing from 35% on Monday to 
37% on Wednesday, and ranging be- 
tween 37 and that figure on Thursday 
and Saturday. 

A report emanating from Boston, 
and which appears to be authentic, is 
that Westinghouse had sold 60,000 
shares of its common stock, a par 
value of $3,000,000, at a private sale, 
to a syndicate of Pennsylvania capi- 
talists, at something over 30, condi- 
tioned upon an increase in the capital 
stock, to be authorized by stock- 
holders, at a special meeting June 4, 
from $10,000,000 to $15,000,000. It 
is not the intention to change the 
preferred stock. The money will be 
used to pay for the new factory and 
to otherwise provide for the com- 
pany’s increase in business. On the 
Boston Exchange the common stock 
was bid 30 and offered at 31, and the 
preferred bid 53.and offered at 53%. 

Postal Telegraph stock will be 
listed upon the New York Exchange 
some time this year, but probably not 
until] southwestern extensions, now 
under way, are completed. 

Rapid transit developments ad- 
vanced another stage this week, 
through the proposition of the ele- 
vated lines of Brooklyn and New York 
for a joint control of the Brooklyn 
Bridge, guaranteeing presentearnings 
to its owners. The benefits to the 
pablic of such a combination are 
obvious. The motives are said to be 
deep seated. Primarily the proposi- 
tion is a move against the surface 
lines in both of the cities named. It 
is calculated to pave the way for the 
granting of additional franchises in 
New York city that will bring the 
Sixth and Ninth avenue elevated lines 
in connection with the Brooklyn 
Bridge, with the additional possibility 
that an extension of the northern 
limits and possibly a double decking 
of the west side system might follow. 

It may be pardonable to recall in 
this connection that the first refer- 
ence made in public print to this 
matter was in this column a number 
of weeks ago. 

Of the less active securities, Edison 
Electric Illuminating of New York 
sold at 984. There were moderately 
large transactions in the old 5 per 
cent bonds, running the price up 
from 106% to108. The new 5’s sold 


at 103. American Telegraph and 
Cable sold at 94. 

On the Boston Exchange, Bell Tele- 
phone nearly recovered its dividend 
of 3 per cent, opening at 200 and 
closing at 202%. Storage Battery 
common gained 3 points to 29%, 
and the preferred 2 points to 30. 
Erie Telephone was steady around 59 
to 59%. New England Telephone 
was unchanged at 9. BAIN. 


New York, April 4. 
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DEVELOPMENTS OF THE «‘ PATENT 
TREATY.”’ 





GENERAL ELECTRIC AND WESTING- 
HOUSE COMBINE DICKERING 
WITH FORT WAYNE. 





There have been many rumors since 
the announcement of the patent 
alliance of the General Electric and 
Westinghouse companies to the effect 
that other large electrical companies 
have been requested to enter into 
this ‘electric treaty.” The other 
companies named have been the Fort 
Wayne, Siemens & Halske, Stanley, 
Walker, etc. It is further stated that 
the proposition was met with a flat 
refusal in the case of the last two 
companies. ‘The negotiations with 
the Fort Wayne corporation are still 
in progress, and Judge R. 8S. Taylor, 
the company’s legal adviser, is now in 
New York, having arrived from Fort 
Wayne on Saturday last to participate 
in the future discussion. 

There were several conferences held 
last week between Mr. R. T. McDon- 
ald, president of the Fort Wayne 
company, and Mr. Chas. A. Coffin, 
president, and Mr. F. P. Fish, coun- 
sel, and other officials of the General 
Electric. It has been generally 
understood that the General Electric 
company pays $5,000 per month to 
the Fort Wayne corporation for cer- 
tain strcet railway rights (which pre- 
clude the latter from competing in 
the street railway field), and besides 
pays a royalty for the use of certain 
of the Bradley multiphase patents 
owned by Fort Wayne. 

It is not likely that any agreement 
can be entered into that would require 
the harmonious working together of 
the presidents of the three great 
companies this would include, 
although the pleasant personal rela- 
tions of Messrs. Coffin and McDonald 
have never been severed; therefore, 
if the Fort Wayne corporation be- 
comes a part of the alliance, this will 
result from its purchase at a good 
round sum. 

Mr. Chas. D. Shain, of New York 
city, general eastern agent for the 
Siemens & Halske Electric Company 
of America, said on Monday morning 
that, to his knowledge, uo attempt 
had been made to bring his company 
into the combine, although he believed 
that the combine would take in any 
one who would come in. 

Meanwhile there are several well 
backed manufacturing companies in 
Pittsfield, Cleveland, Chicago, and 
elsewhere, that are watching the 
moves on the electrical chessboard 
with interest and understanding. 





Mr. Charles I. Hills, of New York 
city, general sales agent for the Per- 
kins Electric Switch Manufacturing 
Company, of Hartford, Ct., and Miss 
Matilda King will be married at West- 
minster Church, Elizabeth, N.J., on 
April 22. Mr. Hills is very popular 
in the electrical field, and his many 
friends all over the country will 
doubtless join the ELEcTRICAL Re- 
VIEW in hearty congratulations. 

Mr. Schuyler S. Wheeler has re- 
turned to New York city after a tour 
through Florida. 





TESLA ON ROENTGEN 


TIONS. 


To THe EpiTor oF ELectricat Review : 
Having observed the unexpected 
behavior of the various 
regard to the reflection of these radia- 
tions, as communicated in your issue 
of April 1, I have endeavored to settle 
As, for 
the present, it appeared chiefly desir- 
able to establish the exact order 
of the metals, or conductors, in regard 
to their powers of reflection, leaving 


for further investigation the deter- 
mination of the magnitude of the 
effects, I modified slightly the appa- 
ratus and procedure described in my 
communication justreferred to. The 
reflecting plates were not made each 
of one metal, as before, but of two 
metals, the reflective power of which 
was to be compared. This was done 
by fastening upon a plate of lead the 
two metal plates to be investigated, 
so that the reflecting surface was 
divided in two halves by the joining 
line. Furthermore, to prevent any 
spreading and mingling of the rays 
reflected from both halves, I divided 
the lead box into two compartments 
by a thick lead plate through the 
middle. Care was taken that the 
density of the rays falling upon the 
reflecting surfaces was as uniform as 
possible, and with this object in view 
the glass tube surrounding the bulb 
was lifted up so as to just expose the 
half-spherical bottom of the latter. 
The bulb was placed as exactly as it 
was practicable in the center, so that 
both halves of the reflecting plate 
were equally exposed to the radiations. 

Having failed to obtain, in former 
experiments, a record for iron owing 
to an oversight, I tried to ascertain 
its position in the series by compar- 
ing it with copper, using a plate 
made up of iron and copper. “The 
experiments showed that iron re- 
flected about as much as copper, but 
which metal reflected better was im- 
possible to determine with safety by 
this method. Next I endeavored to 
find whether tin or lead was a better 
reflector, by the same method. Three 
experiments were performed, and in 
each case the metals behaved nearly 
alike, but tin appeared just a trifle 
better. Finally I investigated the 
properties of magnesium as compared 
with zinc. In fact, the experiments 
showed that magnesium reflected a 
little better. 

I am not yet satisfied, in view of 
the importance of this relation of the 
metals with the means employed, and 
will try to devise an apparatus which 
will do away with all the defects of 
the present. The time of the ex- 
posure I have found practicable to 
reduce to a few minutes by the help of 
a fluorescent paper. 

In my previous communications I 
have barely hinted at the practical 
importance of the use of suitable 
reflectors. One would be apt to con- 
clude that, since, under the con- 
ditions of the previously described 
experiments, zinc, for instance, re- 
flected only three per cent of the 
incident rays, the gain secured by the 
employment of such zinc reflector 
would be small. This, of course, 
would be an erroneous conclusion. 
First of all it should be remembered 
that in the instances mentioned before 
the angle of incidence was 45 degrees, 
and that for larger angles a much 
greater portion of the rays would be 
reflected. The exact law of reflection 
is still to be determined. Now, let us 
suppose the shadow of an object is 
em ata distance, D. In order to 


RADIA- 


metals in 


several stil] doubtful points. 
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get a sharp shadow we must take this 
distance not less than two feet, and I 
am finding it more and more neces- 
sary to adopt a still greater distance. 
If, for the sake of simplicity, we 
assume a spherical bulb and electrode, 
the radiation will be uniform on all 
sides, and any element of a surface 
of a sphere of radius D, drawn around 
the electrode, will receive an equal 
quantity of rays. The total surface 
of this sphere will be 4*D*. The 
object, the shadow of which is to be 
taken, may have a small areaa,which 
gets only an insignificant part of the 
total rays emitted, this part being 
° . a 
given by the proportion De. In 
reality we can not assume less than 


a ‘ : 
D2s 8 effective ratio, but even then, 
T 


if D is very large and the object, 
that is, the area a, small, this ratio 
may be still so small that evidently, 
by the use of a proper reflector, we 
can easily concentrate upon the area 
a an amount of rays several times ex- 
ceeding that which would fall upon 
it without the use of a reflector, in 
spite of the fact that we are able to 
reflect only a few per cent of the éotul 
incident rays. 

As an evidence of the effectiveness 
of such a reflector, the annexed print 
of the shoulder and ribs of a man is 
shown. A funnel-shaped zinc re- 
flector, two feet high, with an opening 
of five inches on the bottom and 
23 inches at the top, was used in the 
experiment. A tube, similar in every 
respect to those previously described, 
was suspended in the funnel, so that 
just the static screen of the tube was 
above the former. The exact dis- 
tunce from the electrode to the sensi- 
tive plate was four and one-half feet. 
The distance from the end of the 
tube to the plate was three and one- 
half feet. ‘The exposure lasted 40 
minutes. The plate showed very 
strongly and clearly every bone, and 
shoulder and ribs, but I can not tell 
how clearly they will appear in the 
print. I selected the same object as 
in my first report in your columns on 
this investigation, so as to give a 
better idea of the progress made. 
The advance will be best appreciated 
by stating that the distance in this 
case was much more than double, 
while the time of exposure was less 
than one-half. The chief importance 
of a reflector consists, however, in 
this, that it allows the use of many 
bulbs without sacrifice of precision 
and clearness, and also the concen- 
tration of a great quantity of radia- 
tion upon a very small area. 

Since the use of phosphorescent or 
fluorescent bodies in connection with 
the sensitive film has been suggested 
by Professors Henry and Salvioni, I 
have found it an easy matter to 
shorten the time of exposure to a few 
minutes, or even seconds. So far, it 
seems that the tungstate of calcium, 
recently introduced by Edison, and 
manufactured by Messrs. Aylsworth & 
Jackson, is the most sensitive body. 
I obtained a sample of it and used it 
in a series of tests. It fluoresces de- 
cidedly better than barium-platino- 
cyanide, but, owing to the size of the 
crystals and necessarily uneven dis- 
tribution on the paper, it does not 
leave a clean impression. For use in 
connection with the sensitive films, it 
should be ground very fine, and some 
way should be adopted of distributing 
it uniformly. The paper also must 
adhere firmly to the film all over the 
plate, so as to get fairly sharp out- 
lines. ‘The fluorescence of this body 
seems to depend on a peculiar radia- 
tion, because [ tested several] bulbs, 
which otherwise worked excellently, 
without producing avery good result, 
and I almost gained a false impres- 
sion. One or two of the bulbs, how- 

(Concluded on page 186.) 
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ROENTGEN RAYS. 





A LECTURE DELIVERED BEFORE THE 
NEW YORK ELECTRICAL SOCIETY, 
THURSDAY, MARCH 19, 1896, BY 
MAX OSTERBERG, E. E, A. M. 





(Concluded from page 172.) 

Prof. Oliver J. Lodge, in a con- 
tribution to the London Electrician, 
February 7%, 1896, wrote: ‘J. J. 
Thomson has exposed a_ protected 
plate in the very rays themselves inside 
of the vacuum and got no result. 
It looks as if the streaming particles 
alone could not achieve it.” It ap- 
pears that Professors Thomson and 
Lodge, and in fact- a great many 
others, are not aware of the fact that 
a highly sensitized plate ceases to 
respond to the influence of light 
when inside of a vacuum. In order 
to act photographically on a sensitized 
plate, it takes a certain amount of 
moisture, extremely little, to be sure— 
as little only as will be in the atmos- 
phere at any time, even in the very 
driest, but more than in as perfect a 
vacuum as is required to generate the 
Roentgen rays. Now, if a sensitized 
plate is not even fogged by light, it 
may well be possible that the Roentgen 
ray develops no actinic effect. 

Various other experiments, the de- 
tail of which I need not now enumer- 
ate, led to the conclusion that the 
transparency of different substances 
of the same thickness is mainly con- 
ditioned by the density, a result sim- 
ilar to the one found by Lenard with 
his rays. A very carefully carried 
out expériment, however, showed that 
density is mot alone in ifs influence ; 
for glass, aluminum, calcspar, and 
quartz, all have about the same 
density, while their transparency for 
the Roentgen rays varies widely. 

Roentgen rays are found to travel 
in straight lines; they can not be 
reflected nor refracted, thus they 
can not be focused like light rays, 
and hence any picture which is made 
on a sensitized plate will not be a 
photograph in the true sense of the 
word, which means the fixing of a 
real image, but it will simply be a 
shadow picture, showing the differ- 
ence between the more and less trans- 
parent substances. ‘Thus it happens 
that the bones of the human hand 
can be plainly shown, since the flesh 
is more transparent to Roentgen rays 
than the bones; but by overexposing 
a plate you can make the bones dis- 
appear,too, and if any solid substance, 
harder or denser, is inside of the bone, 
it will then be easily discovered. 
Dr. Pupin has demonstrated this very 
conclusively in a shadow picture, a 
slide of which I shall show you this 
evening. 

Another discovery recorded by 
Professor Roentgen is of great inter- 
est, for several investigators, Ameri- 
can and European, apparently dis- 
covered it independently, but, at any 
rate, later than Professor Roentgen. 
Both of these gentlemen might have 
saved themselves the trouble, how- 
ever, if they had read more carefully 
the following lines in Roentgen’s 
lecture: 

*‘If the hand is held between the 
discharge tube and the screen, the 
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dark shadow of the bones is visible 
within the slightly dark shadow of 
the hand.” This is a very short but 
precise statement, and since, in the 
beginning of his paper, Professor 
Roentgen spoke of working in a dark 
room with black cardboard over his 
tubes, his process is completely 
defined. If he can thus see bones 
through the hand on the fluorescent 
screen, there is no reason why he 
should not see the movement of joints. 

Mr. E. P. Thompson, of this city, 
has published a very ingenious and 
interesting device for doing that same 
thing and called it a kineto-skoto- 
scope, and Prof. E. Salvioni in a com- 
munication made to the Medico- 
Chirvirgical Academy of Perugia on 
February 6, 1396, has described a 
similar arrangement, which he called 
cryptoscope. Although the respective 
boxes and arrangements of both these 
gentlemen may be new, the discovery 
itself belongs again to no one but to 
Professor Roentgen. 

Now it remains to discuss the vari- 
ous experiments made by others than 
Professor Roentgen, since the an- 
nouncement of the discovery and to 
investigate in which way different 
methods have been introduced. I 
will not pay too much attention to 
the work reported in the daily papers, 
which, although they may be correct, 
lack the guarantee of exactness 
which the recognized technical jour- 
nals give them. In the first place, 
we must consider the method of 
generating the Crookes tube dis- 
charges. In his lecture, Professor 
Roentgen mentions the use of a 
Ruhmkorff coil; this simple device 
alone, however, will not, according 
to various experimenters, produce the 
best effects. 

Dr. Pupin has used, in connection 
with his induction coil in the very 
beginning of his experimental work, 
an oscillatory discharge and a dis- 
ruptive spark gap; of late, however, 
he has introduced a new device, which, 
judging from the good _ shadow- 
picture obtained, works remarkably 
well. He kindly loaned it to me this 
evening, thus giving me an oppor- 
tunity to explain and show it to you. 
It consists simply of a direct-current 
motor witha makeand break commu- 
tator. Whenever the circuit is 
broken the intensity of the current 
is greater than when the circuit is 
closed, and since this make and break 
takes place about 70 times per second, 
we get very powerful effects at the 
cathode of the tube. Dr. Pupin 
found this device preferable to the 
ordinary make and break device in 
the induction coil, because there is no 
sparking and higher frequency. The 
little sparking which would be apt to 
appear at the commutator is taken 
up by a condenser in the circuit. 
Mr. Tesla has also used the oscillatory 
discharge and the spark gap, which, 
by the way, is the invention of Pro- 
fessor Hertz, and communicated in a 
paper in Weidmann’s Augleu in 1887. 

The Holtz and Whimshirst ma- 
chines, which have been considerably 
used, have also shown their efficience 
in this connection. 

The next important point is the 
vacuum tube. A person experiment- 
ing with the Roentgen rays should 
post himself thoroughly on the work 
done by Hittorf, Pluecker, Elster and 
Geitel, Spottiswoode, Crookes and 
others, and he will save himself much 
trouble, for these men have made as 
careful a study as possible of the 
manifold phenomena which present 
themselves when experimenting with 
these tubes, and many puzzling ques- 
tions are discussed and partly solved 
by them. To mention but one of 
the most interesting and at the 
same time most annoying occurrences, 
when a very perfect tube is used with 


a vacuum, it is found to actually still 
improve when the discharge takes 
place for any length of time; that is, 
the tube will require a greater pressure 
at its terminals to allow the discharges 
to take place, and after a while the 
resistance of the tube becomes so 
high that no spark can be made to go 
through. Suppose that you take this 
same tube and use it on an induction 
coil with a rather large number of 
makes and breaks, it may again for a 
time be used; then it may again be 
used for a short time on the induction 
coil with the oscillatory discharge in 
its circuit. After that, air must be 
let into the tube and re-exhausted. 
This phenomenon was observed some 
weeks ago independently by Dr. 
Pupin, Mr. Tesla and Mr. Edison, 
but as a matter of fact it is not new, 
for Urookes, as well as Spottiswoode, 
knew of it and mentioned it in the 
philosophical transactions many years 
ago. Mr. Tesla bows submission to a 
theory of actual mechanical expulsion 
of material particles through the walls 
of the tube. Edison, on the other 
hand, believes that the electrodcs, 
which extend into the tube, absorb 
the remnants of the gases contained 
in the bulb, thus increasing the actual 
oamic resistance between the termi- 
nals, and at the same time making a 
higher, thatis,a more perfect, vacuum. 
For my part I must say that this 
explanation appears more plausible, 
for a few weeks ago I used a tube 
without any electrodes on the inside, 
but simply two pieces of tinfoil on 
the outside, and found no such 
change, showing that the electrode 
apparently plays an important part in 
this phenomenon. 

I finally came to the sensitized plate. 
Very little is to be said in this con- 
nection as yet, but there is great room 
for improvement. It appears that a 
plate which is very sensitive, indeed, 
that is, an instantaneous plate, for 
ordinary light, is not nearly as sensi- 
tive to the Roentgen ray as a land- 
scape plate, which remains exposed 
to the light for a long time. The 
reason for this probably lies in the fact 
that a plate sensitized for violet and 
ultra-violet rays has not as high 
phosphorescing qualities as plates 
sensitized for the opposite, or red, part 
of the spectrum. Mr. Edison has 
made some interesting experiments in 
connection with different plates, and 
the statement just made is based on 
his results. 

Shortly after Roentgen’s announce- 
ment, it occurred to many people to 
investigate whether the Roentgen 
rays would also be found in sunlight 
or in the electric arc. I will make 
no attempt to state who first sug- 
gested this idea, for in the first place 
it would be too difficult, and in the sec- 
ond place it is useless. The question 
itself is of great importance, for a 
definite solution would answer such 
conundrums as whether the ray re- 
quires a vacuum for its generation, 
whether the cathode rays must be 
developed, etc. I have a few slides 
of pictures taken by Mr. W. H. 
Freedman, which clearly demon- 
strate what I want to explain. His 
results show, beyond a doubt, that 
the effect obtained is only due to 
filtration of light, so he found for 
example that glass, which casts a 
heavy shadow to Roentgen rays, casts 
none whatever in any of these in- 
stances ; furthermore, he found that 
when the plate-holder used was 
closed with an aluminum slide in- 
stead of hard rubber, no shadow 
picture was obtained. The alumi- 
num slide used was only .01 of an 
inch thick, and is quite transparent 
to Roentgen rays. Finally plate- 
holders were placed so that the rays 
of light struck them at an acute 
angle. In no case was a shadow 
picture obtained, showing that re- 
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flection took place and proving the 
absence of Roentgen rays. 

Finally, it remains to say a few 
words on the theory of the new ray. 
Professor Roentgen is of the opinion 
that we are dealing with longitudinal 
waves of the ether. ‘To the present 
time we have assumed that ether only 
allows light rays to travel through, 
and since we know that light rays 
progress by means of transverse waves, 
we have ascribed to the ether such 
properties as are required to fulfill 
the condition for transverse wave 
propagation. An incompressible fluid, 
for example, is a substance which 
allows only a transverse wave to travel 
through it. We mean by that a wave 
whose particles move perpendicular 
to the line of propagation. If it has 
now been found that there are also 
longitudinal waves, it simply means 
that the ether is not absolutely, but 
simply nearly so, incompressible, for 
a compressible substance is capable 
of transmitting a longitudinal wave, 
or one in which the particles move in 
the line of propagation. 

To speak in detail on these theories, 
or on the manifold applications to 
which the new discovery may be put, 
is at present quite useless. Suffice it 
to say that, when the years rol] by 
and the discoveries of our times are 
recorded in the annals of history, one 
of the characteristic endowments to 
science will be the epoch-making 
work of Wilhelm Konrad Roentgen. 





The Invention of Nathan Bowman 


Stubblefield. 

The Ledger, o! Murray, Ky., knows 
a good thing when it sees it. It de- 
scribes the “‘weird and wonderful 
achievements of Nathan Bowman 
Stubblefield ” in language enthusiastic 
and convincing, as follows: 

‘“*He produces an electric motor 
with its wire connection with the 
earth and it runs as if connected with 
battery or dynamo, yet this is done 
by the mere making, as if of a tele- 
phone ground. He also operates the 
Morse telegraph through the medium 
of an induction coil, and likewise the 
Blake transmitter of the familiar 
telephone, rings the domestic bell, 
operates the burglar alarm, gets the 
electrician’s testing current. yet al] at 
no cost save his earth connection. 
All told proves beyond a doubt that 
this earth’s electric fire is destined to 
be the future motor power and swift- 
footed Mercury of generations yet 
unborn. 

“This is all soon to reach a point 
of commercial practicability. Then 
Nathan Stubblefield isa tinue bene- 
factor of all human kind, as the 
applications of this earth current 
will be many and applicable at land 
or by sea, or in the humblest homes 
just by the mere tapping of the earth 
or touch of any body of water.” 

The talented reporter, continuing, 
Buys: 

‘*For a number of days this well 
executed apparatus has been on ex- 
hibition, its weird and wizard-like 
nature attracting hundreds, who 
register as witnesses of Nathan Stub- 
blefield’s success, and as patrons of 
the exhibit of the greatest invention 
this world has ever kvown. 

‘*Mr. Stubblefield has long since 
filed away sufficient evidence as to his 
claims to this discovery and also a 
large amount of data which will in 
due time be made of public record for 
the future advancement of electrical 
science,” 

Electrical science, it is needless to 
say, will await with closest interest 
the further development of Stubble- 
field’s ‘‘ greatest invention this world 


has ever known.” 
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April 8, 1896 


Annual Report of the American 
Bell Telephone Company. 


The American Bell Telephone Com- 
pany held its annual meeting of stock- 
holders in Boston last week, Wm. H. 
Forbes presiding in the absence of 
President John E. Hudson. Mr. 
W. R. Driver was re-elected treasurer. 
[here was no change in the directory 
elected. 

The annual exhibit for year ending 
(yecember 31 compares as follows: 
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there are, from the financial stand- 
point, three striking features in the 
annual report of the American Bell 
Telephone Company. ‘irst,the trans- 
fer of income from the royalty basis 
to the dividend basis. For the first 
time the income of the Bell Tele- 
phone Company was more from divi- 
dends than from rentals, and the 
difference between the two income 
accounts is more striking than ap- 
pears from first glance at the report. 
The past year the income from divi- 
dends was $2,543,149, against $1,937,- 
657 in 1895-4, while the rental in- 














1895 1894 1893 1892 

Divcccts se scccsvccecossccceeses $5,124,952 $4,848,244 $5.781,076 $5,100,886 
IE cc ncsnccescecccveseccscess 1,911,193 1,724,459 1,855,591 1,689,211 

Pidiiadederssacensiccesoeqeces $3,213,759 $3,123,785 $3,925,485 $3,411,674 
Regular dividends. ................ 2,502,453 2,400.000 2.214.156 1,927,227 
ee rae 630, x 1,125,000 991,863 
Reserve dep. of instruments.......  —...... 123,785 136,229 92,584 
Reserve for gemeral dep........... sesess ww wee 450,000 400,000 
Reserve unadjusted accounts...... a ae 
FONE Se cccccccsvcccccssccses 2,151,011 2,151,011 2,151,011 2,151,011 


It was voted to increase the capital 

m $21,500,000 to $23,650,000. 

President Hudson says: Not only 

s the business increased with such 

reat strides during the year, but the 
idency to turn itself into the best 
ss of service—metallic circuit—has 
ntinued without abatement, or, 
her, has increased in rapidity. 
January 1, 1596, finds the total num- 

r of metallic stations 94,747, being 
a gain during the year of 40,067 over 
the number with which the year 

egan. 

In the Long-Distance company’s 

stem there were on January 1, 1896, 

operation 5,804 miles of pole line 
and cables, and 90,251 miles of wire, 

necting 149 offices, an increase 
luring the year of 1,187 miles of pole 

e and cables, 14,695 miles of wire, 

d 14 offices. During the year the 
companies leasing instruments ex- 
pended for new construction $6,463,- 
000, for addition to realestate $465,- 
000, and for repair and reconstruc- 
tion $7,223,000, making a total of 
$14,151,000 applied to extension and 

re of the telephone plant in the 
United States. 

(he principal cities and towns 
through most of the States east of 

Mississippi are now connected by 
wire, and conversation can be held by 
telephone over distances of 1,500 
miles, which is more than twice the 
length of line anywhere brought into 
use for this purpose outside the United 
Siutes, 

Vithin the last five years alone 
154,000 miles of telephone wire have 
been placed underground. 

he Long-Distance company had 
invested up to December 31, 1095, in 
li.e construction, franchises, equip- 
ment, and supplies, $11,435,055.02. 

“he company shows an increase in 
gross earnings in 1895 over 1894 of 
31.1%, the amount for 1895, gross, 
being $1,326,683.89. 

‘hairman William H. Forbes said 
the increase in the capital stock was 
necessary to meet the extension and the 
increasing business of the company: 
“The sale of 21,500 shares at $200 per 
share would yield about $4,300,000, 
and the necessities of the company 
during the coming year will just 
about absorb that amount of capital, 
so far as we can see.” 

[In commenting, the Boston News 
Bureau says : 

Outside the growth in telephones 





come was given at $2,125,359; but 
from this there should be deducted 
the item of concessions, $649,508, 
which is really a reduction or con- 
cession to the sub-companies leasing 
telephones. This leaves the net 
rental $1,475,851. In 1-94 the gross 
rental was $2,502,992, and the con- 
cessions $231,713, making the net tele- 
phone rental $2,271,279. 

Secondly, the reduction in the com- 
mission paid to the Western Union 





The Tuerk Electric Ceiling Fan. 

The accompanying illustrations 
show an electric ceiling fan manu- 
factured by the Tuerk Water Meter 
Company, of Fulton, N. Y., who also 
make the Syracuse water motor, belt 
and motor-driven ventilating fans, 
the Tuerk -hose coupling, and other 
specialties. The Turk ceiling fans 
are made in a variety of styles for 
both alternating and direct currents. 

The ingenious mechanical device 
for reducing the speed and trans- 
mitting the power of the electric 
motor is shown in Fig. 2. This device 
was patented by Samuel O. Tuerk. 
The mechanism comprises a motor, 
a shaft with a bevel friction pulley 
upon it, acase inclosing the motor 
and carrying the fan arms and bevel 
intermediate friction wheels (faced 
with leather) engaging with the 
pulley interiorly and exteriorly with 
the inner face of the case, whereby 
the case is rotated around the motor, 
but at a much slower speed. In this 
construction the friction wheels are 
mounted in swinging frames hinged 
to the stationary support which 
carries the motor case, and the weight 
of the fans and outer case is utilized 
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Fie. 1.—THe TuerK Exectric Creme Fan. 


Telegraph Company from $459,958 to 
$296,284. 

Thirdly, the small balance of $81,- 
306 over dividends paid to Bell tele- 
phone stockholders. 

The increased requirements for 
dividends this year, if 15 per cent is 
paid, should be about $250,000. 
Present stock calls for $93,000 more 
dividends than were paid this year, 
and if one-half of the new stock 
vote1 to-day pays dividends of 15 per 
cent next year, it will add $161,. 00 
to the dividend requirement. making 
total addition this year $254,000. 

For the maintenance of 15 per cent 
dividends the Bell stockholders must 
look to larger dividends from the 
sub-companies, and this, we believe, 
is the mainstay of Bell’s strength and 
dividends. The sub-companies have 
been putting millions into construc- 
tion and can increase their dividends 
on a legitimate basis when recon- 
struction shal! be considered as prac- 
tically completed. 

Central & South American Tele- 
graph Company has declared a 
quarterly dividend of 134 per cent. 
The company reports for the quarter 
ending March 31, gross earnings of 
$231,477; after allowing $80,000 for 
operating expenses and the usual 
dividend, there remains a surplus of 
$17,876; total surplus, $604,247. 


to produce and maintain the fric- 
tional contact of the wheels, because 
the case and fans are supported by 
wheels and pulley, so that the friction 
is always the same, and any wear 
upon either pulley, wheels or case is 
automatically taken up, and the fan 
is thus always at a fixed ratio to that 
of the motor. It will readily be seen 
that the friction on all the journals 
is reduced toa minimum, there being 
no cramping strain, all shafts being 
perfectly balanced and stepped with 
a single steel ball supported by a 
hardened steel screw. 

Each bearing has a reservoir for 
holding oil sufficient to last an entire 
season or more. Means are provided 
for circulating the oil, and all shafts 
being set vertically the oil can not 
waste away. Means are also provided 
for carrying the motor case in a ver- 
tical position in the outer revolving 
case, by providing the case with a 
tubular stem, in which the armature 
shaft is journaled and the outer case 
is provided with a tubular shank, 
which revolves around the stem while 
the armature shaft revolves within it. 
The letters B,C, D, D, in Fig. 2, 
show the oil reservoirs. The motor 
which is used in this fan is claimed 
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to be one of the most efficient induc- 
tion motors on the market, has neither 
brushes nor commutator, and will run 
an entire season or more without any 
attention. 

ee ee 


National Electric Light Association. 


The nineteenth convention of the 
National Electric Light Association 
will be held in New York city on 
May 5, 6 and 7. The sessions will 
be held in one of the large rooms in 
the Industrial Building, Lexington 
avenue and Forty-third street. The 
hotel headquarters will be the Murray 
Hill Hotel, Park avenue and Forty- 
first street, within two blocks of the 
convention hall. Prices to delegates, 
$2 and upward on the European plan; 
$4 and upward on the American plan. 
The following is a partial list of 
papers and topics to be presented 
during the convention : 

**Single Phase, Self-Starting Syn- 
chronous Motors,” by P. H. Leonard. 
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Fig. 2.—DetTaIts OF OPERATING MECH- 
ANISM, TUERK ELectric CEILING FAN. 


**Results Accomplished in Dis- 
tribution of Light and Power by 
Alternating Currents,” by W. 8S. R. 
Emmet. 

** Acetylene Gas,” by Mr. Ferguson, 
of the Chicago Edison Company. 

** Evolution of the Arc Lamp,” by 
L. H. Rogers. 

** Steam Boilers; Their Equipment 
and Management,” by Albert A. 
Cary. 

** Electrolysis,” by Captain William 
Brophy. 

** Evolution of Interior Conduits; 
From an Electrical Standpoint,” by 
Luther Stieringer. 

‘The Light of the Future,” by D. 
McFarlan Moore. 

‘“*The Desirability of a Standard 
Socket,” discussion to be opened by 
Alfred Swan. 





--_- 

Mayo W. Hazeltine, in the April 
number of the North American 
Review,discusses the ‘‘ Possible Com- 
plications of the Cuban Question,” 
indulging in some very interesting 
speculations regarding the inter- 
national alliances which might be 
formed should Spain declare war 
against the United States. 
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TESLA ON ROENTGEN RADIATIONS. 
(Concluded from page 183.) 
ever, effected it very powerfully. An 
impression of the hand was taken at 
a distance of about six feet from the 
bulb with an exposure of less than 
one minute, and even then it was 
found that the plate was overexposed. 
I then took an impression of the 
chest of a man at a distance of 12 
feet from the end of the tube, expos- 
ing five minutes. The developed 
plate showed the ribs clearly, but the 
outlines were not sharp. Next, I em- 
ployed a tube with a zinc reflector, as 
before described, taking an impression 
of the chest of an assistant at a dis- 
tance of four feet from the bulb. 


~ > 
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for these ominous signs and instantly 
reduce the potential. Owing to the 
untimely end of the bulb in this last 
described experiment, the exposure 
lasted only one minute. Nevertheless, 
a very strong impression of the skele- 
ton of the chest, showing the right 
and left ribs and other details, was 
obtained. The outlines, however, 
were again much less sharp than 
when the ordinary process without 
the phosphorescent intensifier was 
followed, although care was taken to 
press the fluorescent paper firmly 
against thefilm. From the foregoing 
it is evident that, when using the 
above means for shortening the time 
of exposure, the thickness of the 


formance of this screen was particu- 
larly noteworthy. It was illuminated 
at a distance of 20 feet, and even ata 
distance of 40 feet I could still observe 
a faint shadow passing across the 
field of vision, when moving the hand 
in front of the instrument. Looking 
at a distance of about three feet from 
the bulb through the body of an 
assistant, | could distinguish easily 
the spinal column in the upper part 
of the body, which was more trans- 
parent. In the lower part of the 
body the column and the rest were 
practically not perceptible. The 
ribs were only very faintlyseen. The 
bones of the neck were plainly notice- 
able, and I could see thruugh the 








TrEsLA’s RADIOGRAPH OF A MAN’S SHOULDER AND Riss THROUGH CLOTHING 
Minvres, Distance Four Fret.—IMpression PRODUCED 
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The latter was strained a little too 
much in this experiment and ex- 
ploded, in consequence of the great 
internal pressure against the bom- 
barded spot. This accident will fre- 
quently occur when the bulbisstrained 
too high, the preceding outward sign 
being an increased activity and vapor- 
like appearance of the gas in the bulb 
and rapid heating of the latter. The 
process causing the abnormal increase 
in the internal pressure against the 
glass wall seems to be due to some 
action opposite to that noted by 
Crookes and Spottiswoode, and is 
very rapid, and for this reason the 
experimenter should watch carefully 


object is not of very much conse- 
quence. 

I obtained a still better idea of the 
quality of tungstate of calcium by 
observing the effect upon a fluorescent 
screen made of this chemical. Such 
a screen, together with a paper box, 
has been termed with the fanciful 
name “‘fluoroscope.” It is really Sal- 
vioni’s Cryptoscope with the lens 
omitted, which is a great disadvantage. 
To appreciate the performances of 
such a screen, it is necessary to work 
at night, when the eye has for a long 
time been used to the darkness, and 
made capable of noting the faint effects 
on thescreen. In oneinstance the per- 
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BY MEANS OF A REFLECTOR.—EXPOSURE FORTY 
PHOSPHORESCENT INTENSIFIER. 
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body of the assistant very easily a 
square plate of copper, as it was 
moved up and down in front of 
the bulb. When looking through the 
head I could observe only the outline 
of the skull and the chin-bone, yet 
the field of vision was still bright. 
Everything else appeared indistinct. 
This shows that improving of fluores- 
cence will not aid us very much in 
the examination of the internal parts 
ofthe body. Thesolution rather will 
come through the production of very 
powerful radiations, capable of pro- 
ducing very strong shadows. I be- 
lieve I have indicated the right way 
to secure this result... Although it 
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must be admitted that the perform- 
ance of such a screen is remarkable 
with the appliances I have used, I 
have, nevertheless, convinced myself 
of its still limited value for the 
purpose of examination. We can 
distinguish the bones in the limbs, 
but not nearly as clearly as a 
photographic impression shows it. 
Eventually, however, with the help 
of strong radiations and good reflect- 
ors, such fluorescent screens may 
become valuable instruments for in- 
vestigation. A few weeks ago, when 
I observed asmall screen of barium- 
platino-cyanide flare up at a great 
distance from the bulb, I told some 
friends that it might be possible to 
observe by the aid of such a screen ob- 
jects passing through a street. This 
possibility seems to me much nearer 
at present than it appeared then. 
Forty feet is a fair width for a street, 
and a screen lights up faintly at that 
distance from a single bulb. I men- 
tion this odd idea only as an illus- 
tration of how these scientific 
developments may even affect our 
morals and customs. Perhaps we 
shall shortly get so used to this state 
of things that nobody will feel the 
slightest embarrassment while he is 
conscious that his skeleton and other 
particulars are being scrutinized by 
indelicate observers. 

Fluorescent screens afford some 
help in getting an idea of the condi- 
tion of the bulb when working. | 
hoped to find some evidence of refrac- 
tion by means of such a screen, plac- 
ing a lens between it and the bulb, 
and varying the focal distance. To 
my disappointment, although the 
shadow of the lens was observabie at 
a distance of 20 feet, I could see no 
trace of refraction. The use of the 
screen for the purpose of noting the 
effects of reflection and diffraction 
proved likewise futile. 

Nikoia TEs. 

New York, April 6. 
<> -— 

PERSONAL. 

Mr. A. K. Baylor, of the General 
Electric Company’s railway depart- 
ment, sailed for Europe on Tuesday 
of this week. 


Mr. William F. Bonnell. secretary 
and treasurer of the New York Elec- 
tric Company, Youngstown, Ohio, is 
soon to leave America for a tour in 
England. 








Mr. E. A. Lesiie, general manager 
of the Manhattan Electric Light 
Company, of New York city, has 
returned from a very enjoyable three 
weeks’ vacation in Bermuda. 


Mr. L. L. Parsons has been ap- 
pointed New York representative of 
the American Electric Heating Cor- 
poration, of Boston, and has taken 
offices in the Havemeyer Building, 
26 Cortlandt street, 


Mr. Thomas Commerford Martin, 
editor of our esteemed contemporary, 
the Electrical Engineer, has been 
appointed by President C. H. Wil- 
merding, of the National Electric 
Light Association, as the representa- 
tive of that body at the jubilee of 
Lord Kelvin’s professorship in the 
University of Glasgow, Scotland, 
which will be celebrated on June 15 
and 16. The city and university 
have arranged elaborate functions as 
a testimonial to Lord Kelvin, who 


has occupied the chair of natural 
philosophy in the university for 50 
years. ‘The selection of Mr. Martin 
as the representative of the National 
Electric Light Association is an eX- 
cellent one. 
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ADVANCE INFORMATION 





Valuable News and Tips for Manu- 
facturers and Dealers. 





We publish below information 
relating to new electric railways, new 
electric light companies, new tele- 
phone companies and projected elec- 
Every 
reader will find these columns of 


tric construction of all kinds. 


special interest, and manufacturers 
and supply houses will receive many 
valuable suggestions looking to new 
business by carefully watching this 
department in the ELECTRICAL 


i EVIEW. 





New Electric Railways. 


KsLaAmMazoo, Micu.—The General 
lectric Company has sold the Kala- 
.z00 Electric Street Railway system 
a local syndicate. It was built in 
94 at a cost of $250,000, and sold 
‘or about half that amount. 
AmuHERST, Mass.—The Ambherst- 
inderland Electric Railway’s stock- 
holders held a meeting recently for 
» purpose of obtaining additional 
ck subscriptions. It is thought 
that about $8,000 worth more of stock 
n be subscribed for among the 
iginal stockholders. 
CLARKSVILLE, TENN.—An electric 
stem is to be constructed at a cost 
$100,000. Work has already been 
gun. 
WILMINGTON, Dev.—Wilmington 
New Castle Electric Railway Com- 
iny; New York syndicate is arrang- 
g for the purchase of its franchise, 
id if it succeeds in buying same, 
ill construct the road between Wil- 
ington and New Castle during the 
ming Summer. 
ANNAPOLIS, Mp.—The Washing- 
1, Woodside & Forest Glen Electric 
ilway and Power Company bill, to 
grant the company the right to ac- 
ire land by condemnation for right 
way and other purposes, has passed 
Senate. 


BeELLows FALLs, Vt.—An electric 

d is to be constructed between 
Bellows Falls and Saxton’s River,at a 

t of $70,000. 

ARE, Mass.—Henry C. Davis, of 
Ware, and others are interested in 

e construction of an electric road 

tween Ware and Warren. 

Detroit, Micu.—A syndicate of 
letroit capitalists has been granted 

inchise to construct an electric 
‘allroad between Detroit and Monroe. 

Yuma, Ariz.—J. H. Carpenter 
states that a narrow-gauge electric 
railroad is to be constructed. 

New York, N. Y.—The Kings 
County Traction Company has been 
incorporated to carry on a street 
and other railroad construction busi- 
ness, with principal offices in New 
York city. The capital is $6,000, 
and directors are P. F. Vaughan and 
J. F. Lockman, of Brooklyn, and Emil 
Carlebach, J. A. Snyder, and George 
H. Levy, of New York city. 


Hypr Park, Mass.—The Norfolk 
Centre Street Railway has received 
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franchises from the towns of Ded- 
ham, Norwood, and Walpole. 

NortH Wosvurn, Mass.-The street 
railway will change from horses to 
electricity this Spring. 

Waver.y, N. Y.—Plans are being 
considered for the enlargement of 
the power house of the Waverly, 
Sayre & Athens Traction Company, 
which is located in the east ward. 

Quincy, Mass.—The directors of 
the Quincy & Boston Street Railway 
have anumber ofimprovements under 
way. It was voted to increase the 
capital stock to $165,000, to enlarge 
the car house and power station, to 
rebuild the line on Hancock and 
Washington streets, and to extend the 
line from the present terminus in 
East Weymouth to the Hingham line, 
to connect with the Hingham Street 
Railway. 

New York, N. Y.—The agree- 
ment of the consolidation of the 
Thirty-fourth Street Railroad Com- 
pany and the Thirty-fourth Street 
Ferry & Eleventh Avenue Railroad 
Company, forming the Thirty-fourth 
Street Crosstown Railway Company, 
of New York city, has been filed 
with the Secretary of State. The 
capital stock of the new corporation 
is $1,000,000, and the directors are 
E. R. Lynch, William D. Davies, and 
George R. Warden, of Brooklyn; 
Frederick Viewig, of Avondale, N. J.; 
John F. Little, Jr., Ambrose F. 
McCabe, W. C. Kimball, and H. A. 
G. Taylor, of New York, and J. 
Brownson, of Undercliff, N. J. 


New York, N. Y.—It is the inten- 
tion of the Metropolitan Traction 
Company to equip about 100 miles of 
its lines with the underground trolley 
system this year. The company has 
declared a dividend of one and one- 
quarter per cent, payable April 15. 


PHILADELPHIA, Pa.—The Union 
Traction Company is to erect a large 
office building at Ninthand Dauphin 
streets. ‘The building will be three 
stories, $0x100 feet, and will be con- 
structed of brick, stone, and iron. 
Extensive alterations will also be 
made to the other buildings belonging 
to the company on that site. The 
work is to be started at once, and 
will be done by Uontractor Charles 
McCaul. 


New Lonpon, Cr.— The New 
London Street Railway Company has 
given out the contracts for the stone 
and brick work for its new power 
house to George Prest and A. L. Dean 
& Company, respectively. The work 
will be begun just as soon as the 
weather permits. The building will 
be a one-story structure of brick and 
stone, and of large dimensions. The 
power will consist of two 400-horse 
steam engines. When completed the 
power house will cost in the neigh- 
borhood of $60,000, and will be fur- 
nished with every modern improve- 
ment. 

Woonsocket, R. I.—The New 
England Railroad Company has 
bought all of the stock of the Woon- 
socket Pascoag Railroad Company. 

Atton, Itt.—Work on the State 
Street electric line will be com- 


menced soon. The contract has been 
let in whole to the White-Crosby Con- 
struction Company, of New York. 
The managers of the Alton Railway 
and Illuminating Company intend to 
dispose of the present equipment 
and procure new cars for the various 
lines. 

WINCHESTER, Mass. — Cornelius 
Kelliher, the contractor, has been 
awarded the contract to build the 
electric roads from this place to 
Stoneham, and from Stoneham to 
Wakefield. 


St. Exvmo, Itt.—Western Equip- 
ment and Transit Company has been 
incorporated; capital stock, $100,000. 
Incorporators, B. A. Johnston, P. M. 
Johnston, G. M. Faught, and R. 
Kelley. 


Electric Light and Power. 

SoMERVILLE, TENN.—A. W. Yan- 
cey desires to purchase supplies for 
an electric light plant. 

IrvineTon, IND.—An election was 
held April 6 to vote on an electric 
light and water plant. 

Woopsurn, OreE.—The city will 
be bonded to construct an electric 
light plant. 

JUNEAU, ALASKA—Willis Thoop 
will put in a new dynamo to furnish 
2,000 extra incandescent lights for 
the city. Other new machinery will 
be added. 

PaciFic GROVE, CaLt.—Monterey 
Electric Light Company presented 
proposition for the city to take more 
electric lights. 

Grass VALLEY, CaL.—The Nevada 
County Electric Power Company has 





purchased the plant and interests of - 


the Grass Valley Electric Light Com- 
pany and Casper’s Electric Light 
Works, in Nevada City. 

ALAMEDA, CaL.—The trustees of 
Alameda have been prohibited from 
extending the electric light plant. 

Rostyn, Was. — The _ Roslyn 
Electric Light Company has been 
incorporated to manufacture and sell 
light, heat, and power. Capital stock, 
$10,000. 

Boise City, IpAno—The Capital 
Electric Light, Motor, and Gas Com- 
pany will double the capacity of its 
plant. The improvements will cost 
between $15,000 and $20,000. 

York, Mont.—The Golden Cloud 
has bought a water right on Trout 
Creek for the purpose of erecting an 
electric plant to supply the mill at 
the mine with power. 

HamBure, lowa—Hamburg Elec- 
tric Light Company has been incor- 
porated by W. 8. Staley, C. D. Butter- 
field, C. A. Buckmaster, H. T. Hays. 
Capital stock, $12,000. 

TRENTON, N. J.—New Jersey & 
Pennsylvania Power Company has 
been incorporated by Gen. Wm. 8. 
Stryker, Col. A. R. Kuser, John 
Kuser. The company has purchased 
the island in frout of Morrisville, 
N. J., and the waterway that divides 
it from that borough. 

Pato Ato, Cat.—The Redwood 
City Electric Company has been 
awarded contract for erecting electric 
light plant. 
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HERINGTON, Kas.—The water- 
works and electric light plant, which 
was leased to H. J. Towner, of Des 
Moines, Iowa, a few years ago, will 
come back to local management. 
Mr. Towner refused to operate it 
longer, and his bond of $3,000 will 
probably be sued on in a few days. 

Westport, Ct.—Glen Power Com- 
pany has been incorporated by 
Stephen J. Cox, Jr., Cranford, N. J.; 
Herman Meyer, James T. Brown, 
New York. Capital Stock, $10,000. 

MeErcuR, CoLo.—An electric light 
plant is to be constructed, and ground 
has been broken for same. 

YounGstown, Onro-—Many im- 
portant improvements are now in 
contemplation by the Kaercher Elec- 
tric Light and Power Company, and 
in a short time the capacity of the 
plant will be consideratly increased. 


St. Louis, Mo.—The Universal 
Light and Power Company has been 
incorporated. Capital, $24,000. 

QuEBEC, P. Q.—A new electric 
lighting company is being formed 
here. 

CARDINGTON, OH10o—The Town 
Council has made a contract with the 
Fort Wayne Electric Corporation to 
light this place with electric light. 
The work of building the plant will 
commence immediately. 

MARBLEHEAD, Mass.—The elec- 
tric light plant is to be improved. 


SanpDusky,On1o—An electriclight 
company has been formed here, con- 
sisting of the following persons : 
S. A. Magruder, E. H. Fall, Chas. 
E. DeWitt, N. A. Clemons, L. S. 
Porter, C. I. York. Their purpose 
is to secure immediately the franchise 
and to take all necessary steps toward 
erecting a plant, which will be known 
as the Port Clinton Electric Light 
Plant. 


Rauway, N. J.— The Rahway 
Electric Light and Power Company’s 
property is to be sold at a master’s 
sale on April 28. 


MECHANIC Fats, Me.—An elec- 
tric light plant is to be put in at this 
place. A. C. Rowell, of Berlin, is 
the contractor, and a corporation 
will be formed. 


KEoxkok, lowa—Negotiations have 
been concluded whereby J. C. 
Hubinger, Keokuk’s millionaire, ob- 
tains a half interest in the Davenport 
Gasand Electric Company and is made 
president. The company will prob- 
ably be reorganized and capitalized 
for $400,000. There are now 15,000 
incandescent lights in operation. 

Marion, Ky.—Mr. R. E. Bingham 
is investigating the cost of erecting 
an electric light plant at this place. 





New Telephone and Telegraph 
Companies. 
WATERTOWN, Mass. — There is 
some talk of establishing a telephone 
exchange at this place. 
SHaron, On1o— The Central 
District and Printing Company 


awarded the contract to erect a tele- 
phone line from this place to Mercer 
and Grove City, Pa., to Poff & Camp, 
of this city. The line will be 23 
miles long. 
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Cuappaqua, N. Y.—The Chappa- 
qua & Pleasantville Telephone Com- 
pany has been consolidated with the 
Chappaqua Electric Light, Wind and 
Power Company. 

New York, N. Y.—The Postal 
Telegraph Company has purchased 
the telegraph line of the Santa Fe, 
Prescott & Phoenix Railroad, 200 
miles long. 

AtBaANny, N. Y.—The Cobleskill 
& Sharon Telephone Company has 
been incorporated with a capital of 
$1,000. The general route and points 
to be connected are: From Central 
Bridge to Howes Cave, to Cobleskill, 
to Richmondville, to Summit, to 
Jefferson, to Hyndsville, to Leward, 
to Sharon Springs, to Sharon Center, 
to Sharon, to Argusville, and Cherry 
Valley. ‘The directors are: J. S. 
Hutt, Judson Burhans, R. 8S. Stern- 
berg, G. W. Bellinger, John R. 
Becker, of Cobleskill; J. H. Brown, 
of Summit, and T. K. Sharp, of 
Sharon Springs. 

MONTPELIER, Vt. — George H. 
Almon has made application to the 
City Council for the right to build a 
telephone service in the city. 

SyracusE, N. Y.—More than 
1,000 subscribers have been secured 
for the new Automatic Telephone 
Company, and it is possible that a 
request for a franchise will be made 
to the Common Council. 

LOUISVILLE, Ky. — Several new 
telephone lines will be built in the 
State during the Summer. 

Wo.rsorouaH, N. H.—It is now 
practically settled that this village is 
to have telephonic connections during 
the present Summer. 





New Manufacturing Companies. 
New York, N. Y.—The Volta 
Electric Company has been incor- 
porated by Paul A. Curtiss, Edward 
W. Carhart, and John Potts, of New 
York city. Capital stock, $10,000. 


FRIENDSHIP, N. Y.—The Friend- 
ship Electrical Company has been 
incorporated by H. E. Corbin, B. J. 
Rice, and A. M. Wellman, of Friend- 
ship. Capital stock, $5,000. 


Lone Beacn, Cau.—The Long 
Beach & San Pedro Electrical Com- 
pany has been incorporated by 
I. E. Tutt, E. S. Tutt, and Charles 
C. Glass, of Long Beach; J. H. Braly, 
of Los Angeles, and Will M. Glass, of 
Pasadena. Capital stock, $50,000; 
of which $25,000 has been subscribed. 


BALTIMORE, Mp.—Maryland Elec- 
tric Company has applied for articles 
of incorporation, with Howard 
Munnikhuysen, Edw. P. Hill, Ferd 
Gilbert, and others, to erect electric 
plants. utilize water power, ete. 
Capital stock, $1,000. 


PHILADELPHIA, Pa.—'T’he Thack- 
ara Manufacturing Company, mann- 
facturers and dealers in gas and elec- 
tric fixtures, building destroyed by 
fire at a loss of $150,000; insured for 
$87,000. 

MILWAUKEE, Wis.—Fhe Illinois 
Electric Construction Company has 
been incorporated by A. Gumaer, 
M. E. Wilber and F. A. Gumaer. 
Capital stock, $10,000. 








PuEBLO, Coto.—Pueblo Electric 
Company has been incorporated. 
Capital, $10,000. F. A. Kettler, 
N. W. Kettler, and F. L. Cuddeback 
incorporators. 





Increase of Capital. 
CLEVELAND, On10—The People’s 
Gas Light Company has increased its 
capital from $500,000 to $1,000,000. 


McOoNNEILSVILLE, OHIO — The 
McCounelsville Malta Electric Com- 
pany has increased its capital stock 
from $10,000 to $15,000. 

Fort WayYNeE, INp.—The Fort 
Wayne & Belle Isle Street Railway 
Company has increased the capital 
stock of the company from $300,000 
to $400,000. 


Boston, Mass.—The American 
Bell Telephone Company has in- 
creased the capital stock of the com- 
pany from $21,500,000 to $23,650,000. 

Sea Oxirr, N. Y.—The Franklin 
Electric Illuminating Company has 
increased the capital stock from 
$25,000 to $35,000. 

PITTSFIELD, Mass.—The Pittsfield 
Electric Railway Company has in- 
creased the capital stock $20,000, 
making the total] $60,000. 





Business Troubles. 

New York, N. Y.—Manurice Sichel 
has been appointed receiver for 
Frederick C. Timpson, dealer in 
electrical supplies, formerly at 
No. 143 Liberty street, on the 
application of the Electric Engiueer- 
ing and Supply Company, of Syra- 
cuse. 

--- 


KIND WORDS. 


AFRAID HE’LL GET LEFT. 
To THE Epiror oF ELectricat REVIEW : 
By an oversight I have paid only 
to date. Don’t stip paper. Will 
send postal order in a few days. 


B. M. A. 
Chicago, March 30. 


THEY MISS IT GREATLY. 

To THE Epitor oF Evectricat REVIEW : 
We did not receive our copy of the 
ELECTRICAL Review for March 25. 
We miss it greatly when we do not 
receive it. Will you kindly mail us 
a copy of that date to complete our 

fileand oblige, MANUFACTURERS. 
New Jersey, April 1. 


DEER PARK, 
On the Crest of the Alleghenies. 


To those contemplating a trip to the mountains 
in search of health or pleasure, Deer Park, on the 
crest of the Allegheny Mountains, 3.000 feet above 
the sea level, offers such varied attractions as a 
delightful atmosphere during both day and night, 
pure water, smovth, winding roads through the 
mountains and valleys, and the most picturesque 
scenery in the Allegheny range. The hotel is 
equipped with all adjuncts conducive to the enter- 
tainment, pleasure, and comfort of its guests. 

There are also a number of furnished cottages 
with facilities for housekeeping. 

he houses and grounds are supplied with abso- 
lutely pure water, pee from the celebrated 
‘Boiling Spring,” and are lighted with electricity. 
Deer Park is on the main line of the Baltimore & 
Ohio Railroad, and has the advantages of its splen- 
did Vestibuled Limited Express trains between the 

t and West. season excursion tickets, good for 
return passage until October 31, will be placed on 
sale at tly reduced rates at all principal ticket 
offices throughout the country. 

The season at Deer Park commences June 22, 


rates, rooms, etc., 
George D. DeShields, Manager, Deer Park, 


For full information as to 
dress 


Garrett County, Maryland, 





Joints made absolutely tight and durable by 
‘PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


U.S. MINERAL WOOL CO., 
2 Cortlandt Street, NEW YORK. 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 








We Carry a Full Line of 


ELECTRICAL SUPPLIES. 


Sole New England Agents for 


CROCKER-WHEELER ELECTRIC CO.$ MOTORS AND DYNAMOS. 


CORRESPONDENCE SOLICITED. 


NEW ENGLAND ELECTRIC SUPPLY COMPANY, 


49 FEDERAL STREET, BOSTON, WASS. 








SIGN LAMPIPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs. 
SURE TO ATTRACT ATTENTION. 
For full information and prices, address 


DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 





THE BOOK OF BOOKS FOR 


WIHEMEN, ELECTRICAL ENGINEERS, CONTRACTORS, 
CONSTRUCTING ENGINEERS, ARCHITECTS AND STUDENTS. 


HOW TO WIRE BUILDINGS 


A MANUAL OF THE ART OF INTERIOR WIRING, 
BY AUGUSTUS NOLL, E. E. 














{LLUSTRATED, ~ 162 PAGES, - PRICE, $1.50. 





This is one of the most important practical books on electrical work that has ever been 
(issued. It is written by a past master in tbe art of interior wiring; by ove » bo bas 
robably wired up more buildings and lamps than anybody else in the world. Mr. Nout 
Cone the practice of his profession at the very commencement of electric hyhting by 
incandescent lamps, and he has been an active leader in all the later developments of recent 
gears. The book abounds in solid, definite, practical instructions, rules, suggestions and 
advice, and is liberally illustrated with drawings, diagrams, tables, etc. 


SOONTEN TS: 


Chep. 1.—Introduction ; Chap. 2.—General Considerations; Chap. 8.—Location of 
Conductors; Chap. 4.—Division of Circuits and Distribution of Current ; Chap. 5.—Loss 
of Electrical Energy in Conductors; Chap. 6.—Plans; Chap. %7.—Conduit Wiring; 
Chap. 8.—Switchboards; Chap. 9.—Appliances and Connections; Chap. 10.—Converter 
Work; Chap. 11.—Overhead Wiring; Chap. 12.—Fuse Wire; Chap. 13.—Insulation ; 
Chap. 14.—Electrolysis; Chap. 15.—Adverse Wiring Conditions; Chap. 16.—Theatre and 
Stage Lighting; Chap. 17.—Plans of Distribution; Chap. 18.—Distribution of Light; 
Chap. 19.—Distribution of Labor and Hints to Foremen ; Chap. 20.—Preliminary to Rules, 
Electrical Data, etc.; Chap. 21.—Rules for Ascertaining Required Sizes of Wire; 
Chap. 22.—Energy-Power; Chap. 23.—Dynamos and Motors; Chap, 24.—Pulleys; 
Chap. 25.—Belting; Chap. 26.—Engines; hap. 27.—Conclusion. 


THE BOOK IS HANDSOMELY PRINTED ON EXTRA THICK PAPER IN LARGE, PLAIN TYPE. 











Sent postage free to any address on receipt of price, by 


, ELECTRICAL REVIEW PUBLISHING CO., 


P.O. Box 2339. 13 PARK ROW, N. Y. 
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C. C. Shelley & Son, printers, 66 
Park Place, New York city, have sent 
the ELECTRICAL REVIEW a neat and 
useful monthly calendar pad. 


Sperry, Jones & Company, of 
Baltimore, Md., is a firm just organ- 
ized to negotiate bonds and securities 
of electric railways and other indus- 
trial enterprises. 


The Royal Electric Company, 
Peoria, Ill., have issued a new and 
creditable catalogue describing their 
alternating and continuous-current 
generators, motors, transformers, and 
accessories. 

The Brush Electrical Engineering 
Company, Limited, of London, 
England, is sending out an _ illus- 
trated catalogue descriptive of Raw- 
worth’s patented universal high-speed 
steam engine. 

L. A. Chase & Company, Incor- 
porated, 161 Fort Hill square, Boston, 
have issued a handsome and well illus- 
trated pamphlet descriptive of their 
electrical manufacturing, repair, and 
testing business. 


Arrangements have been made 
by which Messrs. Ahearn & Soper, 
Ottawa, Canada, will represent the 
exclusive sale of the Westinghouse 
Electric and Manufacturing Com- 
pany’s apparatus in the Dominion 
of Canada. 


Partrick & Carter Company, 125 
South Second street, Philadelphia, 
have issued their 1896 catalogue of 
house goods and general electrical 
supplies. It is one of the best illus- 
trated and most complete catalogues 
of its kind that the ELEcTRICAL 
REVIEW has received. 


Although the season has scarcely 
opened, the demand for Wurts’s 
lightning arresters that is being 
made on the Westinghouse Electric 
and Manufacturing Company bids 
fair to be phenomenal. How pop- 
ular this lightning arrester has 
become, and how well it has proved 
its efficiency, may be gathered from 
the fact that during 1894 the 
Westinghouse company sold 9,000 
arresters, and in 1895, 12,000, while 
every indication for the present year 
promises to double the sales of last 
year. 

The Electric Appliance Company, 
Chicago, has closed arrangements for 
the agency for the Dayton electric 
ceiling fans, and have a complete 
line of these fans in operation at their 
salesrooms, at 242 Madison street, 
Chicago. The Dayton company 
makes a very attractive line of these 
goods, including a handsome elec- 
trolier and column fan. Some of the 
special points claimed for the Dayton 
fans, aside from their artistic finish, 
are that they have four blades, run 
at a high speed, and have a very high 
efficiency. 





A year ago all commercial search- 
lights were made with locomotive 
type reflector and commanded high 
prices, but since then the Rushmore 
Dynamo Works, of Jersey City, N. J., 
have so perfected their lens mir- 
ror projectors and reduced the cost 
that they are to-day selling apparatus 
of similar size giving 20 to 40 
times the power, and at prices little, 
if any, higher than previously ob- 
tained for the old headlights. Further- 
more, the new projectors are said to 
be the simplest are light apparatus 
ever built for any purpose, and are 
guaranteed under all conditions of 
rough service at sea. The Rushmore 
Dynamo Works have a complete lens- 
making plant, and they are obliged 
to work night and day to keep up 
with their orders. 


The National Underground Cable 
Company, of New York city, has 
just received an order from the West 
End Street Railway Company, of 
Boston, covering all the lead-covered 
underground feeder cable to be used 
by the latter company during the 
year 1896. The first work to be done 
on this contract will be for about 
21 miles of 500,000 circular mils cable 
and two miles of 1,000,000 circular 
mils cable. The West End company 
has been using for some time large 
quantities of the National company’s 
cable, and the giving of this order 
speaks for itself as to the quality of 
the cable and the satisfaction it has 
given. This contract of the National 
Underground Cable Company covers 
also the laying and connecting of the 
cables in Boston and the doing of all 
the work. 


FOR SALE. 
A Modern Electric Light ° Power Plant 


Consisting of six 100-horse-power 
McCormack Cylinder Gate Water- 
Wheels, set in six stone flumes, all 
in gilt edged shape, with best of 
shafting, foundations, brick building, 
etc., all new. Two Russell Auto- 
matic Engines of 450 horse-power 
capacity, for use in case of emergen- 
cies. One 60-horse-power power gen- 
erator, three alternating dynamos of 
3,500 lights capacity and seven arc 
dynamos of 300 lights capacity. A 
five-year city street lighting contract, 
100 lights; also excellent commercial 
patronage. Excellent water-power 
lease for thirty years at $10 per 
horse-power per year. 

A snap for the right man; owners 
going away. Will bear closest in- 
vestigation. 

Location is a prosperous, manufact- 
uring Indiana town of 15,000 peo- 
le. 

Address the owner, O. N. Lum- 
BERT, Syracuse, N. Y. 


BI-METALLIC WIRE. 


COPPER -and STEEL. 
(Joun A. Rogsiine’s Sons Co., Makers.) 


Bi-Metallic Electric Transmission Company, 
1204 HAVEMEYER BUILDING, 


26 Cortlandt Street, New York. 
Send for Descriptive Pamphlet. 




















_ ESTABLISHED 1867 


PARTRICK& CARTER Co. 


ELECTRICAL SUPPLIES 
(25 South 2¢St. Philadelphia 


CATALOGUES ON APPLICATION 
Send Business Card and Mention 


ELECTRICAL REVIEW. 





PROJECTORS 


10 MILLION TO 
100 MILLION 
CANDLE-POWER. 
The Only Successful Commercial 
Light. Guaranteed Under All 


Conditions. Have Replaced 
All Other Makes, 


Rushmore Dynamo Works, 


JERSEY CITY, N. J. 





Long-Distance Telephone 559. 


Type A, 80 Amperes. 





BAKER & CO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 














for Alternating and Direct 
Current Circuits in Labor- 
atory and Station. 


WHITNEY ELECTRICAL INSTRUMENT C0., 


PENACOOK, N. H., U.S. A. 


UNCUT AND CUT so SIZE. 


TAMPED 

OLID 

HEET 

ECMENTS and WASHERS. 


Mica in any form wanted. 
Write for samples and quotations. 


A. 0. SCHOONMAKER, 
158 William Street, New York. 


ROYCE & MAREAN, 


DEALERS IN 


Electrical Supplies, 
WASHINGTON, D. C. 


Electric Motors of all sizes, from 10 oz. in weight up. 
yi f p Motors for special purposes at short notice. 1896 Dis- 
e cvunt sheet ready for the trade. 


M. R. Rodrigues, i127 Whipple St., Brookiyn, N. Y- 


STUDY ELECTRICITY : HOME 


by our unequaled correspondence method. Thorough instruction in applied elec- 
tricity by competent engineers. APPARATUS FURNISHED Without extraexpense. Special 


proposition now open. 


The Scientific Machinist Co., 53-54 Blackstone Building, Cleveland, 0. 


FR ior sicern and Voltmeters 











HUEBEL & MANCER, 


Manufacturers, 


286-290 Graham St., Brooklyn, N. Y. 




















AGENCIES: 
ELECTRIC APPLIANCE CO., 
CHICAGO, ILL. 


PETTINGELL-ANDREWS CoO., 
BOSTON, MASS. 


ELECTRICAL ENGINEERING CO. 
MINNEAPOLIS, MINN. 


ST. LOUIS ELECT’L SUPPLY CoO..- 
ST. LOUIS, Me. 


BRADFORD BELTING CO., 
CINCINNATI, 0- 


PHILLIPS INSULATED WIRE CoO., 


NEW YORK OFFICE: FACTORY: 
39 & 41 Cortlandt Street. PAWTUCEET, R. 1. 
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557,099 Multiple series system of elec- 
trical distribution; F. B. Badt, Chicago, Il. 

557,133 Dynamometer; G. W. Lewin, 
Fall River, Mass. 

557,139 Railbond and electrical con- 
nector; C. E. Moore, Chicago, Il.—Con- 
sisting of a conductor provided with a 
flange at each end and a reduced portion 
projecting beyond the flange, and a sleeve 
to surround the reduced portion, and means 
associated with sleeve and conductor so that 
the two parts are forced toward each other 
and thus expanded within the aperture of 
the rail. 

557,153 Apparatus for telephone lines; 
C. E. Scribner, Chicago, I11.—Consists of a 
repeating coil having four helices, arranged 
in two pairs, whose members are serially 
connected, and a condenser included ina 
bridge between the points of junction of the 
members of the two pairs. 

557,154 Apparatus for telephone lines; 
C. E. Scribner, Chicago, Il. 

557,159 Electrical ¢ental plugger; P. R. 
Skinner, Oneonta, N. Y.—Consists of an 
electro-magnet, an armature, a tool-holder 
whose reciprocations are controlled by the 
movements of the armature, supply wires 
leading to and from the electro-magnet, and 
a device for maintaining the continuity of 
the electric circuit between the terminals of 
the supply wires and the coil of the electro- 
magnet comprising a swivel connection. 

557,164 Electric meter; C. P. Steinmetz, 
Schenectady, N. Y.—A meter for a system, 
consisting of a field magnet supplied by two 
of the mains, two transformers connected 
between the mains, one of which is reversed, 
supplying the armature and a recording 
mechanism operated by the armature. 

557,185 Regulating electric motors; 
James Burke, Newark, N. J.—Consists of a 
motor operated from a constant potential 
circuit, another dynamo-electric machine 
coupled mechanically to the motor, the 
armatures of the two machines being in 
series, and a switch and rheostat for varying 
and reversing the field of the additional 
dynamo. 

557,218 Commutator for high voltage 
dyvamos; A. J. Oehring, Chicago, I.— 
Consists of a disk of insulating material, 
commutator segments individually secured 
to and supported upon the face of said disk, 
and an annulus or ring secured to the ends 
of said segments to maintain the same 
against lateral displacement. 

557,229 Electric arc lamp; W. D. Ray, 
Chicago, I). 

557,257 Electric cut-out; R. G. Davis, 
Brooklyn, N. Y. 

557,258 Electric railway; P. B. Delany, 
South Orange, N. J.—Consists of a roadway, 
the conduit an electric heating wire arranged 
therein and a conductor enveloping or partly 
enveloping the heating wire. 
Thermostat ; W. S. 
Milwaukee, Wis. 

557,282 Electric car heater; J. G. Noyes, 
Milford, Ct.—A heater having a corrugated 
heater body containing electrical conductors 
embedded in cement in the corrugations on 
one face thereof, and being provided with 
perforations between the corrugations which 
contain the electrical conductors. 

557,284 Telephone switch and support; 
E. C. Paramore, Philadelphia, Pa. 

557,324 Art of electric dyeing; G. D. 
Burton, Boston, Mass.—Consists in inter- 
mingling a dyeable fibrous substance with a 
dye liquor and passing an electric current of 
40 or more volts through that part of the 
dye liquor with which said fibrous substance 


RR Ore 
557,272 


Johnson, 





is intermingled, whereby the fibers thereof | An Important Decision on Cement- 


are forced —_ and thoroughly exposed to 
the action of the dye liquor. 

557,325 Art of and apparatus for electro- 
dyeing. 557,326 Art of and apparatus for 
electric dyeing and shrinking; G. D. Bur- 
ton, Boston, Mass. 

557,342 Shade for incandescent electric 
lamps; 8S. OU. Richardson, Toledo, Ohio— 
Comprises a bulb formed of alternate series 
of horizontal thick and thin portions, the 
outer and inner surfaces of the said thick 
portions being parallel, and the thin portions 
connecting the thick portions with the outer 
and inner surfaces thereof curved inwardly 
and outwardly. 

557,355 557,356 Galvanic battery; E.S. 
Boynton, Brooklyn, N. Y. 

557.386 Rheostat; Harry E. Heath, 
Windsor, Ct.—A rheostat comprising par- 
allel flexible and non-conducting wire- 
holders and wires interwoven alternately 
above and below such holders for sustaining 
such wire electric conductor and by which 
conductor the wire-holders are held in posi- 
tion. 

557,398 Distribution of electric currents; 
I. Kitsee, Philadelphia, Pa. 

557,403 Electric flash-light apparatus; 

R. Lawrence, Chicago, Ill.—An elec- 
trically connected supporting frame or 
standard in combination with an electrically 
connected piece secured parallel with said 
standard, a series of arms or pans movably 
and adjustably secured to the standard, 
each carrying an electric conductor, and a 
number of fuses adapted to complete the 








No. 557,442.—Tro..ey FoR ELECTRIC 
RAILWAY. 


circuit on the pans or arms and to ignite the 
powder. 

557,422 Means for transmitting electrical 
energy; T. W. Onderdonk, New York, N.Y. 

557,442 Trolley for electric railways; H. 
A. Seymour, Washington, D. C.—A trolley 
pole, and means for raising the trolley into 
contact with an overhead conductor of an 
electro-magnet adapted to exert sufficient 
pressure on the trolley pole to maintain the 
trolley in good contact with the conductor 
when the car is running. 

557,497 Electric gate operating mechan- 
ism; F. J. Dyett, Ilion, N. Y. 

557.518 Carbon-holder for arc lamps; C. 
A. Pfluger, Chicago, 11]. 

a 
Reception by the New York Edi- 
son Company. 

The Edison Electric Illuminating 
Company of New York tendered a 
reception at its general offices, 53 to 
57 Duane street, last Thursday even- 
ing to the electrical contractors and 
others of New Yorkcity. About 150 
guests were agreeably entertained. 
Mr. Harrison J. Smith, general super- 
intendent of the company, delivered 
an address of a reminiscent character 
and the company’s Duane street 
station was thrown open for inspec- 


tion. 





Lined Iron Conduits. 


Judge Townsend, at New Haven, 
Ct., on April 1, handed down a 
decision in the patent infringement 
case of the National Conduit Mapu- 
fauturing Company, of New York, 
against the Connecticut Pipe Com- 
pany. E. H. Phipps, of New Haven, 
now president of the defendant com- 
pany, secured in 1882 a patent on 
cement-lined pipes for water and 
electrical conduits. He assigned a 
right in the patent to the plaintiff. 
He withdrew from this arrangement 
later on, and began the manufacture 
of pipes for electrical purposes under 
his patent on his own account. Judge 
Townsend’s decision enjoins the de- 
fendant from making and using the 
pipe for electrical conduits, but in 
no way interferes with the making of 
the pipe for water purposes. The 
decision of the court is an important 
victory for the National Conduit 
Manufacturing Company. 

eee 


OBITUARY. 


A. ©. Pond, of Boston, president 
of the Winchester Avenue Electric 
Railroad, in New Haven, died on 
March 29. 


J. J. Gates, of Hartford, Ct:, died 
on Thursday last of typhoid fever. 
He was the organizer of the Perkins 
Electric Manufacturing Company, 
and was well known to electrical 
people. 


tlectrie 
Novelties. 





SEND FOR 
CATALOGUE. 





ELECTRIC ILLUMINATED 
CARRIAGE CLOCK. 


The Birdsall Electric Mfg. Co., 


231 BROADWAY, NEW YORK. 


NEW COURSES 


The Correspondence School of Technology, 


CLEVELAND, OHIO. 


TO EARN MORE, LEARN MORE. 








THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Rooms 186 and 137, 1 Broadway, NEW YORE. 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished. 





WHITE-CROSBY COMPARY, 
CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD. 





New York Office, 29 Broadway. 








WANTED. 


Competent man to take charge of 
electric light plant in a healthy 
Southern town. Capacity of plant 
2,000 incandescent lamps and 60 arc 
lamps. Address with references, and 
state experience. CC. T. Mason, 
Sumter, South Carolina. 


PATENTS. 


TRADE MARKS.—DESIGNS.—COPYRIGHTS. 


CAN YOU OBTAIN A PATENT? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time. 

All Patents taken out through me are given 
special notice in the Seating ieee of thecountry, 
een bringing same widely before the public without 
cost to inventor. 


Rererences : “ Electrical Review," New York ; 
Paul Cromlein, Teller Lincoln National Bank, 
Geo. D. Parker, Berkley, 

.: Second National Bank, Washington, D. C.; 
E. K. Leech, U. S. Mint, Philadelphia, Pa.; W. F. 
Newell, Manager and Secretary Water Wor! 
Olympia, Oregon. 


EDW. S. DUVALL, JR., 


Solicitor of Patents, 








Loan and Trust Bidg., 
WASHINGTON, D. C. 





DYER & DRISCOLL, 
Patent Solicitors, 36 Wall Street, N. Y. 
Fiows done aff my Folens —woheTing 
work, Gor for tha ‘amd forssqan Counlrea, 
a. hee al oar oti 
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Do you play —= 
Duplicate Whist? 


If you do, 7 will readily appreciate this improved 
1 


method. you do not, you will wish to adopt the 

best method, when you do play. In either case, 

send tor circular and price list, or ask your dealer. 

Full sets, 8 to 48 trays. ; 
Sample tray and card sent postpaid for 40 cts. 

12 traysin handsome box, counters, rules etc....$4.50 

Saine with 12 packs “ U, S.’’ Bicycle cards.........$6.50 
Prepaid by express to any part of the U.S. 


Soave WALTERS, COLES, cincinnats.c: 











PATENT SHADE-HOLDER. 


WESTERN ELECTRIC CoO., 


S = THE NEW 





—— 


—— 


ALUMINUM!—ANOTHER NEW AND USEFUL ARTICLE FOR ELECTRIC LIGHTS. 
pe NALF-SHAPE SNADE. 


The shape of this half shade is such as to reflect the greatest possible light. The new 
patented holder, also shown on the accompanying cut, in which only one set screw is 


used, can be furnished when desired. 














ALUMINUM SHADE AND COLLAR. 


We have a new process of treating aluminum, which gives it a silver finish, making it very 
much more beautiful in effect and softenin 
in electric shade, to the best of our knowledge and belief, has been discovered by us, and, 
from all that we can learn, has never been used heretofore on any electrical shades. The 
shades can be furnished green outside, polished inside, or polished both sides, or 
with the new process of treating aluminum, called silvereen finish. 


the reflector. This new treatment of aluminum, 


WRITE US FOR PRICES. 


New York: Greenwvich and Thames Streets. 


Chicago: 


222 to 2275 south Clinton street. 
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National Electrical Exposition, 


NEW YORK, MAY 4th TO MAY 30th, 1896, 


Under the Auspices of and in Connection with the Nineteenth Convention of 


THE NATIONAL ELECTRIC LIGHT ASSOCIATION, 


NEW YORK INDUSTRIAL BUILDING, LEXINGTON AVENUE, 43d TO 44th STREETS. 














Ahhh Assssssshssshsshsssssssn 


Nearly two hundred exhibitors have contracted for over 40,000 square feet of space. Man- 
ufacturers who desire to be represented should apply at once in order to secure space, as there 
is only a limited amount available. 





APPLICATIONS FOR SPACE AND INFORMATION SHOULD BE ADDRESSED, 


National Electrical Exposition Company, 


13G Liberty Street, = = NEW YORK. 


PROJECTORS 


10 MILLION TO 
100 MILLION 
CANDLE-POWER. 





OUR LINE OF 


MILLING MACHINES 


EMBRACES EVERY DESIRED SIZE AND STYLE. 
UNIVERSAL— *”=-. 
PLAIN POWER)” fstvizs. 
LINCOLN PATTERN suxs. 
DUPLEX *s\5 HAND zzs. 
VERTICAL SPINDLE sux 


We Atso Make A LARGE VARIETY OF OTHER 
MacHINERY. 
WRITE FOR CATALOGUE AND PRICE. 


We Have MACHINE TOOLS of ALL KINDS For Sale. 


THE GARVIN MACHINE CO.., 
NO. | POWER Laight and Canal Sts., New York. 1 ledaaets 
MI LL ] N Cc M ACH | N E 5| N. Tth St., Philadelphia, Pa. Type A, 80 Asnpenes. Long-Distance Telephone 559. 


The Only Successful Commercial 
Light. Guaranteed Under All 
Conditions. Have Replaced 
All Other Makes. 


Rushmore Dynamo Works, 





JERSEY CITY, N. J. 











SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Nalske: Berlin, Gharlottenburg, Vienna, St. Petersburg. 


SS BAI WIAs oF 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


These machines areconstructed with EXTERNAL ARMATURES. They pare proved remarkably efficient and economical. Used largely in American and E£uropean Lighting and Railway Plants. Slow Speed 
machines made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 





Maximum Peripheral mag of Armature with Slowest Engine Speed. Maximum Magnetic Effect. 
Shortest Possible Winding of Armature. Armatures Cannot Burn Out. 
Lowest Internal Resistance of Armature. Creat Compactness. 
Only 3 to 4 Volts Difference of Potential between Commutator Bars. Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
Createst Weight of Copper per Ampere of Current. inward pull of the internal field magnets.) 
Greatest Radiating Surface Possible. Finest Quality o* iron, excellent finish, absence of binding wire. 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 


World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 
1 Horse-Power to 150 Horse-Power. 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 
GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 
SALES OFFICES: 


NEW YORK, American Suret Buildin and 136 Liberty St. DENVER, 608 Boston Block. 
CINCINNATI, Perin Building. " - SALT LAKE CITY, Knutsford Hotel Batieing. even 
ST. LOUIS, Bank of Commerce Building. SAN FRANCISCO, 10 Front Street, 
MINNEAPOLIS, 249 Second Avenue, South. oe 
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plea ie | BRILL No. 21 B and 
Philadelphia, =| EUREKA MAXIMUM 
BUILDERS OF TRACTION TRUCKS 
FOR 
ELECTRIC, GABLE, SUBURBAN GARS AND TRUCKS. ELECTRIC CARS. 





Reoeived the Only Meda!s of Award for Rubber-Covered 


INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMARINE 
AND INTERIOR USE. 


KERITE TAPE. 


Catalogues, Samples and Prices on Application. 


Wires and Gables at the WORLD'S FAIR at Chicago. 


AND GABLES ; 


e TELEPHONE, TELEGRAPH, POWER AND 
; LIGHTING. 


W. R. BRIXEY, Manufacturer, 


J. E. HAM, General Agent, 
CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 


KENNEDY & DU PEROW, WASHINGTON, D. C. 203 Broadway, NEW YORK. 


SPECIAL ATTENTION GIVEN LEAD-ENCASING WIRES AND CABLES. 


No. 7/707 


IRON BOX BELL. 


Ask your Dealer for the 
No. 7707 Iron Box Bell. 


» HE. & 6. BAXTER, 


MANUFACTURERS OF 


ELECTRICAL SUPPLIES, 


BEDFORD, DIVISION AND CANTON STREETS, | "<*e= *tssrg,rcrine nirec-tenaig Yen we marry perry when win 
BROOKLYN, N.Y 










S. F.. B. MORSE, CHICAGO, ILL. 








114-120 William St., Newark, N. J., U. S. A. 


The Weston Standard 
Portable Direct-Reading 


Voltmeters # Wattmeters 


FOR 


Alternating and Direct-Current Circuits 


Are the only standard portable instruments 
of the type deserving this name. Write 
for circular and price-lists 3 and 4. 


WESTON Electrical Instrument Co.. 


























Joints made absolutely tight and durable by 


BAKER & CO. —eqpprh GASKETS. 


i nh a 
IMPORTERS, MELTERS AND REFINERS OF N Hi 
Furnished in all shapes and sizes for flanged -— be 
g y a? i \ ; ™! E Nf PIPES, CYLINDERS, CHESTS, Etc. Price 2 
se List and Sample free. | 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. | S MINERAL WOOL C0 
e Us sd 


atir in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 2 Cortlandt Street, NEW YORK. Y j 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 

















FOR PRODUCTION OF 


x RAYS 


CROOKES TUBES 


OF APPROVED SIZES AND TYPES. 


Also, CANDELABRA, DECORATIVE and MINIATURE LAMPS and ELECTRICALLY ILLUMINATED SIGNS. 


EDISON DECORATIVE AND MINIATURE LAMP DEPARTMENT, 
HARRISON, MN. J. 














